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THE  SECRETARY  OF  TRANSPORTATION 
WASHINGTON,  DC  20590 


Honorable  Thomas  P.  O'Neill,  Jr. 

Speaker  of  the  House  of  Representatives 
Washington,  D.C.  20515 

Dear  Mr.  Speaker: 

I am  pleased  to  transmit  the  "Establishment  of  New  Major 
Public  Airports  in  the  United  States"  report.  This  report 
is  submitted  in  accordance  with  Section  26(2)  of  Public 
Law  94-353  signed  by  the  President  on  July  12,  1976. 

The  report  assesses  needs  for  major  new  airports  in  the 
United  States  through  the  year  2000.  Potential  airport 
locations,  the  general  size  requirement  of  new  airports, 
financing,  and  airport  development  issues  and  problems 
are  also  analyzed  under  a variety  of  future  conditions. 

The  potential  need  for  new  major  airports  is  highly 
sensitive  to  the  future  forecasted  activity,  extent  of 
accommodation  of  general  aviation,  effectiveness  of  the 
upgraded  third  generation  air  traffic  control  system  in 
increasing  capacity,  and  peak  spreading,  in  that  order. 
Since  the  report  does  not  attempt  to  say  that  an  airport 
should  or  should  not  be  built  at  a particular  location, 
which  is  a highly  complex  decision,  it  should  not  be 
considered  a final  answer.  Instead,  the  report  should 
serve  as  a principal  basis  for  further  dialog  on  the 
subject . 

A report  has  also  been  sent  to  the  President  of  the  Senate. 

Sincerely , 


Qrtjjy 


Enclosure 


Brock  Adams 
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THE  SECRETARY  OF  TRANSPORTATION 
WASHINGTON,  DC  20590 


SEP  5 1977 


Honorable  Wa  1 ter  F.  Mondale 
President  of  the  Senate 
Wash ing Ion , D.C.  20510 

Dear  Mr.  President: 


I am  pleased  to  transmit  the  "Establishment  of  New  Major 
Public  Airports  in  the  United  States"  report.  This  report 
is  submitted  in  accordance  with  Section  26(2)  of  Public 
Law  04-353  signed  by  the  President  on  July  12,  1976. 

The  report  assesses  needs  for  major  new  airports  in  the 
United  States  through  the  year  2000.  Potential  airport 
locations,  the  general  size  requirement  of  new  airports, 
financing,  and  airport  development  issues  and  problems 
are  also  analyzed  under  a variety  of  future  conditions. 

The  potential  need  for  new  major  airports  is  highly 
sensitive  to  the  future  forecasted  activity,  extent  of 
accommodation  of  general  aviation,  effectiveness  of  the 
upgraded  third  generation  air  traffic  control  system  in 
increasing  capacity,  and  peak  spreading,  in  that  order. 
Since  the  report  does  not  attempt  to  say  that  an  airport 
should  or  should  not  be  built  at  a particular  location, 
which  is  a highly  complex  decision,  it  should  not  be 
considered  a final  answer.  Instead,  the  report  should 
serve  as  a principal  basis  for  further  dialog  on  the 
subject . 


A report  has  also  been 
of  Representatives. 


Enclosure 


sent  to  the  Speaker  of  the  House 


EXECUTIVE  SUMMARY 


Through  analysis  of  the  runway  capacity  of  24  major  air  carrier  airports 
under  a variety  of  possible  future  conditions,  the  study  concludes  that  the 
capability  of  major  airport  hubs  to  handle  air  traffic  through  the  year  2000 
is  principally  a function  of: 


• The  extent  to  which  forecast  future  traffic  actually  develops. 

• The  effectiveness  of  the  Upgraded  Third  Generation  Air  Traffic 
Control  System. 

• The  extent  to  which  forecast  future  traffic  can  be  dispersed 
from  peak  periods. 

• The  extent  to  which  major  air  carrier  airports  experience,  or 
do  not  experience,  shifts  in  general  aviation  activity. 


Under  the  most  adverse  conditions,  up  to  19  major  air  carrier  airports  may 
experience  serious  capacity  deficits  by  the  year  2000.  Under  the  most  favor- 
able conditions,  only  two  airports  will  experience  such  deficiencies. 

Even  with  planned  expansion  of  existing  airports,  construction  of  new- 
major  air  carrier  airports  will  be  necessary  in  1 to  10  hubs  to  handle  fore- 
cast air  carrier,  commuter,  and  other  air  taxi  activity  alone  by  the  year 
2000.  The  cost  is  estimated  at  $0.24  to  $2.58  billion.  However,  even  with  this 
construction  hubs  with  major  air  carrier  airports  would  on  the  average  accom- 
modate only  73  percent  of  general  aviation  traffic.  At  a few  hubs,  less  than 
15  percent  of  general  aviation  activity  would  be  accommodated.  In  c es  such 
as  this , alternatives  to  additional  major  air  carrier  airports,  such  as  use  of 
new  or  existing  reliever  airports,  would  be  less  feasible. 

The  study  relies  principally  on  an  analysis  of  runway  capacity  as  a deter- 
minant of  airport  need.  While  other  constraints,  such  as  a terminal  access 
problem  at  Los  Angeles  by  1995,  are  identified  as  being  potential  reasons  for 
new  major  airport  construction,  the  study  does  not  analyze  these  problems  in 
detail,  further,  the  study  does  not  attempt  to  reconcile  potentially  valid 
differences  between  national  and  local  perspectives  of  when  a new  major  air- 
port is  necessary.  Hence,  the  results  should  not  be  viewed  as  a warrant  to 
build  new  airports  or  a denial  of  their  need. 

If  Federal  airport  assistance  continues  at  historic  rates  of  participation, 
and  if  it  is  assumed  that  total  Federal  fund  levels  are  adequate,  airports  will 
likely  be  able  to  arrange  suitable  revenue  bond  financing.  If  Federal  assist- 
ance is  limited,  or  curtailed  entirely,  financing  problems  become  serious  or 
prohibitive  at  a significant  number  of  locations.  Situations  may  also  exist 
where  new  airport  jurisdictions  are  created  which  are  not  currently  eligible 
for  Federal  financing.  While  a single  local  jurisdiction  is  desirable,  it 
might  not  always  be  possible. 

No  attempt  is  made  to  identify  specific  sites  of  new  major  airports  except 
insofar  as  such  sites  are  already  identified  or  are  under  study  by  local  com- 
munities. In  many  hubs  potentially  requiring  airports,  such  sites  are  not 
identif ied . 
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It  is  presumed  that  a new  airport  is  required  when  average  annual  runway 
delay  exceeds  6 minutes.  New  airports  are  sized  on  the  assumption  that  new 
airports  will  supplement  and  not  replace  existing  airports  and  that  delay  at 
all  airports  at  a hub  will  be  reduced  to  an  average  of  4 minutes. 

The  study  highlights  the  major  influence  of  Upgraded  Third  Generation  Air 
Traffic  Control  improvements  on  the  potential  need  for  new  major  airports. 
Because  UG3RD  is  not  yet  installed  and  capacity  increases  from  these  improve- 
ments have  not  yet  been  demonstrated,  the  timing  and  effects  upon  capacity  will 
need  to  be  monitored  closely. 

Study  assumptions  tend  to  be  somewhat  conservative  concerning: 

• The  possible  limited  accommodat ion  of  general  aviation--which 
may  be  neither  desirable  nor  practicable. 

• The  development  of  supplemental  and  not  replacement  airports-- 
which  may  not  always  be  feasible. 

• A b-minute  average  annual  delay  developing  before  a potential 
need  is  ident if ied- -which  represents  a highly  congested  condition. 

As  a result,  the  study  estimate  of  potential  need  may  also  be  conservative. 

The  study  does  not  propose  a definite  course  of  Federal  action.  Instead, 
it  forms  a basis  for  further  discussions  regarding: 

• Planning  effectively  for  new  airports  so  as  to  accommodate 
future  traffic,  recognizing  future  uncertainty. 

• Methods  of  accommodating  expected  general  aviation  activity. 

• Integrating  Federal  financial  assistance  for  new  major  airports 
with  other  airport  development  needs. 

• Encouraging  a single  airport  financial  jurisdiction  for  all  air 
carrier  hub  airports,  or  providing  Federal  financial  assistance  to 
new  airport  authorities. 

• Identifying  and  preserving  needed  airport  sites. 

Such  discussions  will  form  an  important  basis  for  developing  an  appropriate 
extension  of  the  current  Airport  and  Airway  Development  Act. 
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CHAPTER  1.  INTRODUCTION,  SUMMARY,  AND  FINDINGS 


This  report  has  been  developed  in  response  to  section  26  of  the  Airport  and 
Airway  Development  Act  Amendments  of  197o  which  directed  the  Secretary  of  Trans- 
portation to  conduct  a study  on  "the  establishment  of  new  major  public  airports 
in  the  United  States,  including  (A)  identifying  potential  locations,  CB)  evalu- 
ating such  locations,  and  (C)  investigating  alternative  methods  of  financing  the 
land  acquisition  and  development  costs  necessary  for  such  establishment...." 

INTRODUCTION 


This  report  develops  a national  overview  of  potential  needs  for  major  new 
airports  through  the  year  2000.  Future  needs  for  major  public  airports  will 
depend  upon  many  variables  that  cannot  be  predicted  with  a high  degree  of 
certainty.  Among  the  more  notable  variables  are  various  categories  of  airport 
activity;  regulatory  actions  by  Federal,  state,  and  local  jurisdictions;  and 
expected  capacity  enhancement  of  airports  and  navigation  and  air  traffic  control 
systems.  The  analysis  deals  with  the  possible  variations  by  developing  sets  of 
scenarios  of  future  conditions  to  provide  contexts  for  potential  major  airport 
needs.  Potential  need  is  assessed  in  terms  of  average  delay  and  the  cost  of 
total  delays.  By  developing  airport  needs  in  relationship  to  user  delays,  air 
carrier  airport  configurations  are  proposed  which  are  designed  to  bring  delays 
within  reasonable  bounds  in  a timely  manner. 

It  should  be  recognized  that  the  identification  of  a potential  need  at  the 
national  level  for  airport  facilities  will  not  necessarily  correspond  to  what 
is  perceived  as  a need  at  the  local  or  regional  level.  Local  and  regional 
decisions  on  the  need  and  configuration  of  major  airports  during  the  past  decade 
have  given  substantial  weight  to  both  passenger  convenience  and  concepts  of  the 
future  development  of  their  communities. 
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The  findings  of  this  study  are  predicated  on  several  alternatives  concerning 
future  growth  of  air  carrier  traffic,  increases  in  airport  capacity  attributable 
to  improvements  in  air  traffic  control,  and  greater  utilization  of  available 
airport  capacity  through  spreading  of  peak  period  operations.  The  study  findings 
derive  from  investigation  of  the  following  questions; 

• llow  many  new  airports  would  be  needed  when  existing  airports  reach 
perceived  levels  of  congestion? 

• What  plausible  site  options  exist  for  new  airport  locations  in  the 
metropolitan  areas  where  a potential  need  is  identified? 

• What  general  sizes  of  new  airports  are  required  to  accommodate  the 
expected  demands  to  be  placed  upon  them? 

• What  are  the  likely  costs  of  land  acquisition  and  facilities 
development  for  new  airports,  and  how  can  their  investment  costs 
be  financed? 

• What  important  airport  development  issues  and  problems  are  generally 
common  among  metropolitan  areas,  and  what  roles  should  the  Federal 
Government  play  in  assisting  state  and  local  agencies  in  mitigating 
them? 
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• Is  it  potentially  feasible  and  practicable  to  completely  relocate 
air  carrier  services  and  facilities  from  an  existing  airport  to  a 
new  airport? 


This  study  is  concerned  with  the  following 
Activity  Statistics: 1 


Atlanta 

Boston 

Chicago 

Cleveland 

Denver 

Detroit  (,  Ann  Arbor 

Honolulu 

Houston 

Lis  Vegas 

Los  Angeles/Burbank/Long  Beach 
Miami/Ft.  Lauderdale 


hubs  as  given  in  Airport 


Minneapolis/St.  Paul 

Newark 

New  Orleans 

New  York 

Philadelphia/ Camden 
Pittsburgh/Wheeling 
St.  Louis 
San  Diego 

San  Francisco/Oakland 
Seatt le/Tacoma 
Tampa  $ St.  Petersburg/ 
Clearwater  & Lakeland 


The  above  hubs  are  equivalent  to  the  following  (combinations  of)  Standard 
Metropolitan  Statistical  Areas  (SMSA's):2 


Atlanta 

Boston 

Chicago 

Cleveland 

Denver-Boulder 

Detroit-Ann  Arbor 

Honolulu 

Houston 

Las  Vegas 

Los  Angeles- Long  Beach 
Miami-Fort  Lauderdale 


Minneapol is-St . Paul 
New  Orleans 
New  York 
Newark 

Philadelphia 
Pittsburgh  and  Wheeling 
St.  Louis 
San  Diego 

San  Francisco-Oakland 
Seattle-Tacoma 
Tampa-St . Petersburg  and 
Lakeland-Winter  Haven 


All  of  these  arc  single  SMSA's  with  the  exception  of  the  Detroit,  Miami, 
Pittsburgh,  Seattle,  and  Tampa  areas,  which  are  combinations  of  two  SMSA's. 
In  addition,  t he  Detroit,  Miami,  and  Seattle  areas  are  defined  as  Standard 
Consolidated  Statistical  Areas  (SCSA's).  All  of  these  areas  are  referred 
to  by  the  name  of  the  principal  city.  The  New  York  and  Newark  areas  are 
treated  as  a single  hub  and  referred  to  as  New  York. 


^ivil  Aeronautics  Board  and  Federal  Aviation  Administration,  Airport 
Activity  Statistics  of  Certificated  Route  Air  Carriers:  12  Months  Ended 
June  30,  1976  (Washington:  U.S.  Government  Printing  Office,  undated). 

20ffice  of  Management  and  Budget,  Standard  Metropolitan  Statistical  Areas 
(Washington:  U.S,  Government  Printing  Office,  Revised  Edition,  1975). 
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There  are  a total  of  24  airports  analyzed;  New  York  includes  La  Guardia 
Airport  CLGA)  and  Newark  Airport  (.EIVR)  as  well  as  John  F.  Kennedy  International 
Airport  (JFK) , since  each  of  the  tliree  airports  would  be,  by  itself,  a large 
hub.  Similarly,  Ft.  Lauderdale-Hollywood  International  Airport  (FLL)  is 
analyzed  as  well  as  Miami  International  Airport  (MIA),  since  FLL  by  itself 
would  be  a medium  hub  and  had  1,776,000  enplaned  passengers  in  fiscal  year  1975, 
which  was  31  percent  of  the  enplaned  passengers  at  MIA. 

Given  the  calendar  time  and  resources  available  for  this  study,  it  was  not 
possible  to  analyze  each  airport  to  the  level  of  detail  found  in  a master  plan, 
or  even  in  a system  plan.  Fortunately,  such  detail  is  not  necessary  to  meet 
the  overall  objective  of  this  study,  which  is  to  address  national  problems 
which  may  be  associated  with  the  provision  of  major  new  airports.  Consequently, 
the  results  of  the  study  need  be  valid  only  for  the  hubs  as  a group  and  not 
necessarily  for  any  particular  hub.  It  is  important  that  this  report  be  re- 
viewed carefully  in  this  context. 

The  methodology  for  this  study  places  great  emphasis  upon  the  existing 
literature  on  major  airports.  This  has  been  supplemented  only  where  essential 
by  the  collection  of  primary  data,  and  supplemented  only  where  feasible  by 
additional  analysis.  This  additional  analysis  is  limited  to  the  estimation  of 
delay,  the  cost  of  delay,  and  the  financial  requirements  due  to  new  airports. 
Other  matters,  such  as  environmental  concerns,  are  limited  to  the  analysis 
found  in  the  literature.  The  varying  scope  of  that  analysis  implies  that  the 
general  results  of  the  study  are  somewhat  subjective,  especially  in  view  of  the 
greater  range  of  possible  future  events  that  are  considered  as  opposed  to  the 
range  usually  found  in  the  literature.  These  possible  future  events  are 
described  by  three  sets  of  scenarios. 

The  first  set  of  scenarios  consists  of  low,  middle,  and  high  scenarios  of 
airport  activity  as  expressed  in  air  carrier  (including  commuter  and  other  air 
taxi)  enplaned  passengers  and  operations  and  in  general  aviation  operations 
associated  with  a considerable  need  to  use  a major  airport. 

The  air  carrier  operations  and  enplaned  passengers  in  the  middle  airport 
activity  scenario  arc  the  same  as  in  the  Upgraded  Third  Generation  Air  Traffic 
Control  System  (UG3RD)  delay  reduction  study,4  which  represents  an  extension  of 
the  Terminal  Area  Forecast  (TAF)  methodology. 3 Through  passengers  are  calcu- 
lated using  factors  developed  in  another  study. 5 The  low  and  high  scenarios 
represent  variations  around  the  TAF. 


’Federal  Aviation  Administration,  Terminal  Area  Forecast:  1978-1988 
(Washington.  Federal  Aviation  Administration,  January  1977). 

4Robert  A.  Rogers,  Vincent  J.  Drago,  and  Edward  S.  Cheaney,  Estimation  of 
UG5RD  Delay  Reduction  (Washington;  Federal  Aviation  Administration, 

January  1977). 

5Juan  F.  Bellantoni,  Helen  M.  Condell,  Irwin  Englander,  Louis  A.  Fuertes, 
and  Judith  G.  Schwenk,  The  Airport  Performance  Model  - Extensions,  Validation, 
and  Applications  (Cambridge:  Transportation  Systems  Center,  undated). 


The  second  set  of  scenarios  are  low  and  high  estimates  of  the  effects  upon 
capacity  of  the  possibilities  concerning  implementation  of  UC3RD.  To  be  sure 
of  covering  all  possibilities  the  low  scenario  is  no  change  in  capacity,  and 
the  high  scenario  represents  the  capacity  given  full  implementation  of  UG3RD. 

The  third  set  of  scenarios  are  low  and  high  estimates  of  the  effects  upon 
peak  hour  operations  of  such  peak  spreading  alternatives  as  limits  on  peak  hour 
operations  with  consequent  quotas  and  greater  fees  during  peak  hours.  Possi- 
bilities concerning  implementation  of  such  alternatives  and  their  effects  arc 
captured  by  letting  the  low  and  high  estimates  of  the  reduction  in  peak  hour 
operations  be  0 percent  and  30  percent,  respectively,  with  a 6 percent  floor 
on  the  ratio  of  peak  hour  to  average  day  operations. 

The  three  airport  activity  scenarios,  the  two  air  traffic  control  (A'l'C) 
scenarios,  and  the  two  peak  spreading  scenarios  yield  a total  of  12  scenario 
combinations.  The  scenario  years  will  be  calendar  years  1985,  1990,  1995,  and 
2000.  Rather  than  estimating  year-by-year  capital  costs,  they  are  centered 
5 years  before  the  identified  scenario  year. 
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For  each  of  the  24  airports  and  for  each  of  the  12  scenarios,  potential 
needs  arc  assessed  in  terms  of  estimates  of  runway  capacity  surpluses  or 
deficits.  The  study  is  in  a context  of  a longstanding  FAA  guideline  that  an 
airport  is  considered  to  be  approaching  a congested  state  when  delays  average 
4 minutes  per  aircraft.  Average  delay  is  allowed  to  rise  to  t>  minutes  per 
aircraft  before  a potential  need  for  a new  airport  is  identified.6  The  6-minute 
point  is  a congested  state  that  will  result  in  delays  on  the  order  of  30  minutes 
during  peak  hours.  Beyond  this  point  the  percentage  of  passengers  who  perceive 
a substantial  degradation  of  service  reaches  unacceptable  levels.  New  airports 
are  sized  to  result  in  average  delays  of  4 minutes  or  less. 

The  delay  analyses  are  augmented  by  a synthesis  of  master  plans,  regional/ 
state  system  plans,  environmental  impact  reports,  anti  the  results  of  interviews 
at  airports  and  regional  planning  commissions.  Information  was  sought  con- 
cerning land  use  compatibility,  community  and  environmental  impacts,  access, 
and  jurisdictional  arrangements. 

The  planning  data  and  results  of  the  delay  analyses  are  used  as  a basis  for 
generally  locating  new  airports  in  those  scenario-specific  instances  where  a 
potential  need  is  identified.  The  capital  costs  of  new  airports  are  compared  to 
the  delay  reduction  benefits,  and  to  operating  surpluses  to  obtain  estimates  of 
the  coverage  for  revenue  bond  financing.  Common  problems  in  developing  new 
airports  and  a discussion  of  the  pract icabi 1 ity  of  shifting  air  carrier  services 
from  an  existing  airport  to  a new  airport  are  based  on  the  synthesis  of  avail- 
able secondary  information. 


^William  R,  Fromrne  and  John  M.  Rodgers,  Policy  Analysis  of  the  Upgraded 
Third  Generation  Air  Traffic  Control  System  (Washington:  Federal  Aviation 
Administration,  January  1977). 
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This  report  identifies  future  potential  needs  for  major  new  airports 
predicated  on  a criterion  of  reaching  passenger  and  aircraft  delay  times 
at  a level  that  may  not  necessarily  represent  acceptable  quality  of  service 
to  the  communities.  Delay  times  for  the  24  airports  that  were  analyzed 
depend  on  the  magnitudes  of  the  scenario-specific  traffic  growth  rates 
(especially  on  peak  period  operations)  and  on  predicted  capacity  increases 
attributable  to  full  implementation  of  UG3RD.  The  growth  rates  of  aviation 
cannot  be  predicted  with  certainty  nor'  can  the  capacity  increases  due  to 
UciSRD  be  fully  known  until  the  systems  are  installed  and  evaluated.  Indeed, 
it  is  because  of  these  uncertainties  that  the  decision  was  made  to  employ 
scenarios,  and  hence,  conditional  determinations  of  potential  needs  in  this 
study.  Therefore,  it  is  emphasized  that  the  potential  needs  for  major  new 
airports  should  be  carefully  interpreted  with  respect  to  the  antecedent 
scenario  conditions  from  which  they  derive.  Tins  care  in  interpretation  is 
further  amplified  by  the  high  sensitivitv  of  the  number  of  new  airport 
potential  needs  to  the  alternative  traffic  growth  scenarios,  the  impact  of 
(K;3RD  on  capacities  at  existing  airports,  and  the  ('-minute  average  aircraft 
delay  deficiency  criterion. 

The  reductions  in  delay  costs  associated  with  new  airport  developments 
are  compared  to  the  costs  of  new  airport  land  acquisition  and  tacilities 
construction.  However,  a final  decision  to  build  (or  not  to  build)  a new 
major  airport  follows  from  exhaustive  assessments  of  demand  and  supply,  site 
studies,  land  use  and  environmental  impacts,  need  for  and  availability  of 
financing,  jurisdictional  and  institutional  relationships,  and  socio- 
demographic and  economil  impacts.  While  interview  information  pertaining  to 
these  assessment  factors  was  collected  for  this  study,  its  principal  purpose 
was  to  facilitate  character izat ion  of  common  problems  impairing  the  ability 
of  a community  to  locate  and  develop  new  airports.  F.valuation  of  all  of 
the  benefits  and  costs  of  major  new  airports  was  beyond  the  scope  of  this 
investigation.  Hence,  the  service-based  potential  needs  identified  in  this 
study  should  not  be  interpreted  as  warrants  for  new  airport  development. 

Several  assumptions  have  been  made  in  sizing  and  locating  new  airport 
services  and  facilities  which  significantly  influence  estimation  of  capital 
requirements.  Most  importantly,  sizing  of  new  airport  needs  is  based  on  the 
assumption  (treated  in  chapter  ")  that  future  major  new  airports  serving 
large  metropolitan  areas  will  supplement  rather  than  replace  the  existing 
airport  or  airport  system.  Air  carrier  operations  are  assumed  to  he  split 
between  the  existing  and  new  airports  in  such  a manner  as  to  reduce  average 
aircraft  delays  to  a maximum  of  4 minutes  at  each  airport  serving  the  hub. 
Stated  alternatively,  new  airports  are  sized  to  provide  that  capacity  needed 
to  accommodate  the  incremental  activity  at  the  existing  airport  above  the 
l-minute  delay  design  criterion.  Where  new  airport  potential  needs  and  sizes 
are  identified,  new  site  locations  have  been  determined  mainly  on  the  basis 
of  information  reported  in  the  literature  or  in  the  interviews. 
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FINDINGS 


Potential  Major  New  Airport  Needs 

In  identifying  potential  needs  for  new  airports  in  the  21  hubs,  findings  are 
scenario-specific,  that  is,  conditional  statements  of  needs  with  respect  to 
alternative  combinations  of  assumptions  about  airport  activity  levels,  IJG3RD  air 
traffic  control  system  capacity  increases,  and  reduction  of  capacity  require- 
ments through  peak  spreading.  Of  the  12  scenarios  evaluated,  4 were  determined 
to  adequately  represent  the  feasible  range  of  alternatives.  The  findings  are 
also  dependent  upon  the  assumptions  embodied  in  the  methodology.  Given  these 
conditions,  key  findings  arc: 

• Using  total  operations  (air  carrier,  commuter,  other  air  taxi, 
and  general  aviation)  in  the  four  scenarios,  10  to  19  airports 
are  expected  to  have  an  average  delay  exceeding  b minutes  by  the 
year  2000.  However,  this  assumes  that  general  aviation  will  not 
be  severely  constrained  at  several  of  the  airports  with  extensive 
general  aviation  activity.  Similar  analysis  in  the  absence  of 
general  aviation  indicates  the  number  of  airports  exceeding  the 
b- minute  criterion  is  from  2 to  12.  Results  are  summarized  in 
table  1-1.  Realistically,  it  must  be  expected  that  general  avia- 
tion operations  will  not  be  entirely  eliminated  from  major  air 
carrier  airports.  In  fact,  at  a few  hubs,  less  than  15  percent 
of  general  aviation  activity  would  be  accommodated  at  existing 
major  air  carrier  airports  without  exceeding  the  delay  criteria 
and  without  additional  facilities  for  general  aviation,  with  the 
average  accommodation  at  existing  and  new  airports  being  (->()  to 

SI  percent,  depending  upon  the  scenario.  However,  general  aviation 
cannot  be  expected  to  continue  at  high  levels  when  air  carrier  air- 
ports approach  congestion. 

• At  airports  where  general  aviation  activity  increases  the  delay 
beyond  the  b-ininutc  criterion,  general  aviation  activity  averages 
5b  percent  of  total  operations.  For  airports  in  the  study  where 
air  carrier  and  air  taxi  activity  alone  results  in  an  average  delay 
of  more  than  b minutes,  general  aviation  averages  12  percent  of 
total  operations.  Because  of  the  high  percentage  of  general  avia- 
tion at  many  of  those  airports  exceeding  the  delay  criterion  when 
total  airport  activity  is  considered,  it  appears  to  be  appropriate 
to  determine  potential  major  new  airport  needs  based  upon  air 
carrier,  commuter,  and  other  air  taxi  activity  and  determine  the 
percentage  of  general  aviation  activity  that  could  be  accommodated. 

• A detailed  examination  of  methods  (including  incentives)  for 
diverting  general  aviation  to  satellite  airports  should  be  the 
subject  of  further  analysis. 

• Anticipated  potential  needs  for  major  airports  in  the  range  of 
four  scenarios  are  shown  in  table  1-2  for  air  carrier  and  air 
taxi  activity.  Under  the  varying  conditions,  potential  needs 
vary  from  a high  of  10  airports  to  a low  of  1 airport. 
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TABLE  1-1.  AIRPORTS  WHERE  AVERAGE  DELAY  EXCEEDS  6 MINUTES  IN  2000 


Scenario 

Combinat 

ion 

Operat ions 

Airport 

Activity 

UG3RD 

Peak 

Spreading 

Air  Carrier, 

Air  Taxi,  and 
General  Aviation 

Air  Carrier 
and 

Air  Taxi 

1. 

Middle 

No 

No 

19 

12 

High 

Yes 

Yes 

14 

6 

3. 

Middle 

Yes 

Yes 

10 

3 

4. 

Low 

No 

Yes 

10 

2 
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• In  addition  to  airports  required  for  airside  capacity,  Los  Angeles 
is  expected  to  reach  a ground  access  limit  of  40  million  enplaned 
and  deplaned  passengers  by  1995.  If  groundside  access  cannot  be 
improved,  other  airport  facilities  will  be  required  to  handle 
excess  passengers. 

• Average  runway  delays  are  sensitive  to  airport  activity,  implementa- 
tion of  UG3RD,  and  peak  spreading,  in  that  order.  An  increase  of 

11  percent  in  airport  activity  (from  middle  to  high  levels)  increases 
average  delay  by  75  percent,  and  a decrease  of  24  percent  in  airport 
activity  (from  middle  to  low)  decreases  average  delay  by  74  percent. 
UG5RD  reduces  average  delay  by  76  percent,  and  peak  spreading  reduces 
average  delay  by  50  percent. 

• The  numbers  of  airports  exceeding  the  delay  criterion  arc  also  sensi- 
tive to  airport  activity,  implementation  of  UG3RD,  and  peak  spreading, 
in  that  order.  \n  increase  of  11  percent  in  airport  activity  (from 
middle  to  high  levels)  increases  the  numbers  of  airports  with  capacity 
deficits  by  40  percent,  and  a decrease  of  24  percent  in  airport  activ- 
ity (from  middle  to  low)  decreases  the  numbers  of  airports  by  73  per- 
cent. UG3RD  reduces  the  numbers  of  airports  exceeding  the  delay 
criterion  by  oO  percent,  and  peak  spreading  implies  a reduction  of 

26  percent . 

• It  appears  likel>  that  future  major  new  airports  will  almost 
exclusively  supplement,  rather  than  replace,  existing  air  carrier 
airports  in  the  major  metropolitan  areas. 

New  Airport  Costs  and  Their  i:  inane ing 

• New  airport  capital  costs  range  from  $0.2  billion  to  $2.6  billion  in 
the  four  scenarios  with  the  Federal  share  (as  specified  in  existing 
legislation  and  with  no  ceiling  on  the  absolute  levels)  ranging  from 
$0.1  billion  to  $1.2  billion. 

• It  appears  that  revenue  bond  financing  will  probably  continue  to  be 
a preferred  method  for  raising  capital  for  building  new  airports. 

If  there  is  no  ceiling  on  the  absolute  levels  of  the  Federal  share 
and  we  assume  that  a 125  percent  ratio  of  the  sum  of  the  operating 
surpluses  (at  the  existing  airport  (s)  and  the  new  airport  at  the 
levels  of  the  first  year  of  the  new  airport)  to  the  bond  payments 
is  required  for  successful  revenue  bonds,  revenue  bond  financing 
appears  feasible  with  a few  exceptions  (table  1-3).  If  there  were 
a $50  million  ceiling  on  Federal  aid  to  any  one  airport,  revenue 
bond  financing  would  still  be  generally  feasible,  but  the  exceptions 
would  be  more  numerous,  with  most  of  the  exceptions  now  requiring 
state  or  local  funding  instead  of  only  lending  or  guarantees  of 
bonds.  If  there  were  no  Federal  participation,  the  exceptions  would 
be  even  more  numerous  and  more  serious.  Some  kind  of  assistance 
would  be  required  more  often  than  not,  usual ly  financing  rather 
than  merely  guaranteeing  or  lending.  A single  airport  financial 
jurisdiction  for  all  air  carrier  hub  airports  should  be  encouraged 
or  Federal  financial  assistance  provided  to  new  airport  authorities. 
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TABLE  1-3.  BOND  COVERAGE*1 
(percent) 


Federal  Participation 


Year 

75  percent  of  ^ 

eligible  expenditures 

Limit  of 
$50  million0 

None 

Scenario  1 

Atlanta 

1995 

407 

309 

235 

Boston 

1990 

147 

89* 

72** 

Chicago 

1985 

351 

248 

190 

Denver 

1995 

192 

153 

1 14* 

Minneapolis 

2000 

249 

181 

139 

New  York 

1985 

294 

197 

169 

Philadelphia 

1990 

105* 

63** 

52** 

St.  Louis 

1990 

145 

103* 

79** 

San  Francisco 

1985 

99** 

65** 

57** 

Seattle 

2000 

101* 

68** 

54** 

Scenario  2 

Boston 

2000 

264 

160 

130 

New  York 

1995 

803 

564 

437 

Philadelphia 

2000 

205 

122* 

101* 

San  Francisco 

1990 

240 

166 

132 

Scenario  3 

New  York 

2000 

720 

506 

392 

San  Francisco 

1990 

203 

140 

111* 

Scenario  4 

San  Francisco 

1985 

147 

102* 

81** 

aOperating  surpluses  (at  existing  airport(s)  and  new  airport  at  levels 
of  the  first  year  of  the  new  airport)  as  percentage  of  equal  annual  pay- 
ments for  25  years  at  10  percent  on  a bond  to  finance  the  local  share  of 
new  airport  capital  costs. 

^Fifty  percent  of  eligible  terminal  expenditures;  eligibility  as  defined 
in  P.L.  94-353  for  large  air  carrier  airports. 

cFive  years  of  construction  at  $10  million  per  year. 

*Less  than  the  amount  required  for  a successful  revenue  bond;  guarantees 
or  lending  required. 

**Less  than  the  amount  required  for  bond  payments;  income  required. 
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Impacts  at  Existing  Airports 

• Expansion  of  existing  major  air  carrier  airports  is  planned  or 
judged  to  be  possible  at  13  of  the  24  airports  which  were  investi- 
gated in  this  study.  These  expansions  include  feasibility  of  land 
acquisition  and  new  construction.  However,  in  9 of  the  13  airports, 
expansion  is  judged  to  be  feasible  with  major  constraints  stemming 
principally  from  land  use  incompatibilities. 

• The  principal  impacts  associated  with  expansion  of  existing  airports 
concern  noise  and  access/egress.  Noise  is  cited  as  a major  impact 
at  11  of  the  24  airports.  Access/egress  congestion  associated  with 
airport  expansion  is  cited  as  increasing  in  severity  at  9 of  the  24 
airports . 

Possible  Actions  for  Improving  the  Planning  Process 

• Establ ishment  of  recommended  standards  to  be  applied  by  local  juris- 
dictions and  promotion  of  one  common  noise  rating  system. 

• Promulgation  of  better  citizen  participation  and  public  awareness 
programs. 

• Evaluation  of  the  long  term  benefits  and  costs  of  converting  selected 
military  air  bases  to  air  carrier  airports. 

Feasibility  of  Relocating  Major  Air  Services 

• Of  the  10  hubs  having  a potential  need  for  a new  airport  in  the 
maximum  need  scenario,  it  appears  feasible  at  only  4 locations  to 
relocate,  rather  than  supplement,  existing  major  airports. 

The  principal  advantages  of  relocation  are: 

• Ability  to  acquire  sufficient  land  to  meet  long  term  needs  at 
costs  which  are  relatively  low. 

• Opportunity  to  influence  the  development  of  environmentally 
compatible  land  uses  in  the  new  airport  impact  zone. 

• Ability  to  optimize  facilities  layout  and  construction  with  respect 
to  long  term  needs. 

• Provision  for  concomitant  long  term  landside  accessibility  relatively 
free  from  competing  ground  transportation  demands. 

• Easier  routing  and  scheduling  for  a single  new  airport  in  contrast 
to  multiple  hub  airports. 

The  principal  disadvantages  of  relocation  are: 

• Multijurisdictional  issues  of  financing,  land  acquisition,  land  use 
control  within  the  new  airport  environmental  impact  area,  and  ground 
transportation. 


1-11 


• Typical  remoteness  of  new  sites  from  users  and  employees. 

• Disruption  of  airport-related  or  induced  economic  activity 
near  the  existing  airport. 
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CHAPTER  2.  METHODOLOGY 


SECTIcN  1.  IDENTIFICATION  OF  CAPACITY  DEFICIENCIES 

In  order  to  form  a common  basis  of  evaluation,  an  aircraft  runway  delay 
analysis  was  performed  on  each  airport  in  the  study.  This  analysis  consisted 
of  using  the  various  airport  activity  scenarios  and  the  estimated  runway 
capacities  of  various  operational  scenarios  to  determine  average  aircraft 
runway  delays. 

DELAY  CRITERION 


The  function  of  an  air  carrier  airport  is  to  serve  as  a connecting  point 
between  the  air  transportation  system  and  various  forms  of  ground  transporta- 
tion. ihe  primary  service  unit  of  an  airport  is  its  runway  system  which 
typically  occupies  the  greatest  percentage  of  the  airport  property,  is  the 
least  flexible  to  change,  has  t he  greatest  impact  on  airport  operations,  and 
consequently,  is  greatly  impacted  by  land  use  patterns  surrounding  the  airport. 
Although  delays  can  occur  at  any  point  in  the  airport  system  (runways,  gates, 
terminals,  access  roads),  congestion  of  the  runway  system  can  generally  serve 
as  a primary  measure  for  identifying  a need  for  additional  capacity  at  an 
airport.  Therefore,  the  average  runway  delay  per  aircraft  operation  was 
selected  as  the  primary  measure  for  identifying  a need  at  the  various  air- 
ports analyzed  in  this  study.  For  FAA  planning  purposes,  an  airport  runway(s) 
may  generally  be  considered  to  be  approaching  a congested  state  when  delays 
average  4 minutes.  However,  after  discussions  among  the  FAA  and  the  study 
team,  it  was  concluded  that  a somewhat  higher  average  delay  at  existing  air- 
ports would  be  used  in  identifying  capacity  deficits.  Accordingly,  a crite- 
rion of  a 6-minute  average  annual  runway  delay  per  aircraft  operation  was 
established  as  the  point  at  which  a serious  capacity  problem  would  exist.1 
The  6-minute  point  was  chosen  based  on  the  judgment  that  at  this  point,  the 
level  of  service  becomes  unacceptable.  A conventional  rule  of  thumb  is  that 
peak  hour  average  runway  delays  are  on  the  order  of  five  times  annual  average 
runway  delays.  Total  peak  hour  average  delays  would  be  another  multiple  of 
peak  hour  average  runway  delays. 

In  this  study,  runway  delay  is  defined  as  the  time  an  aircraft  must  wait 
for  a runway  to  become  available  for  its  use.  The  delay  time  does  not  include 
the  service  time  of  either  the  runway  or  the  final  approach  airspace  (that 
space  traversed  just  before  and  during  the  final  approach  after  an  aircraft 
has  been  cleared  for  landing). 

DELAY  ANALYSIS 


To  accomplish  the  objectives  of  the  delay  analysis,  it  was  necessary  to 
develop  a methodology  capable  of  efficiently  analyzing  the  delay  situation 
for  the  airports  and  scenarios  of  interest.  The  methodology  described  below 


'William  R.  bromine  and  .John  R.  Rodgers,  Policy  Analysis  of  the  Upgraded 
Third  Generation  Air  Traffic  Control  System  (Washington:  Federal  Aviation 
Administration,  January  1977). 
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is  based  on  a delay  model  developed  for  the  FAA.‘~  Adapting  this  model  for  use 
in  this  study  facilitated  achievement  of  the  study  objectives  within  the  strict 
time  and  cost  constraints  imposed  on  this  project  and  served  as  a common  basis 
for  analyzing  the  airports  of  interest. 

Queuing  Model  Formulation 

The  primary  computational  tool  used  in  the  delay  analysis  was  the  Airport 
Integrated  Design  System  (AIDS),  AIDS  is  a computer  program  that  uses 
queuing  models  to  establish  relationships  between  airport  activity,  capacity, 
and  delay.  The  mathematical  structure  of  these  models  is  developed  in  the 
cited  reference.  It  was  determined  at  the  outset  of  the  study  that  it  would 
be  beyond  the  resource  and  time  constraints  of  this  project  to  make  a separate 
AIDS  run  for  each  airport,  year,  and  scenario  of  interest.  Therefore,  AIDS 
was  used  to  develop  an  abbreviated  estimation  procedure. 

The  delay  analysis  discussed  below  is  based  on  a generalized  computer 
methodology  that  could  be  easily  applied  to  the  airports,  years,  and  scenarios 
of  interest.  It  must  be  realized  that  the  method  developed  yields  only  approx- 
imate delay  estimates,  and  its  results  should  be  considered  in  this  light. 

Aircraft  Runway  Delays 

A similar  approach  for  determining  aircraft  runway  delays  was  taken  for 
each  scenario  of  interest.  The  runway  system  capacities  used  in  this  study  are 
defined  as  the  number  of  operations  possible  in  1 hour  if  there  were  always  an 
aircraft  waiting  to  use  the  runway  system  and  arc  those  capacities  determined 
by  the  MITRE  Corporation  and  used  in  its  UG3RD  analysis.3  The  MITRE  study, 
however,  did  not  include  airport  capacities  for  Fort  Lauderdale  or  San  Diego 
(SAN).  For  these  two  airports,  surrogate  runway  system  capacities  were  deter- 
mined by  matching  the  respective  system  configurations  to  similar  airport  con- 
figurations for  which  system  capacities  were  known.  (FLL  was  matched  with 
La  Guardia  Airport  and  SAN  was  matched  with  Washington  National  Airport.) 

For  eacii  airport,  scenario,  and  year  of  interest,  MITRE  calculated  eight 
capacities  which  it  felt  best  typified  the  airport's  mode  of  operation.  The 
eight  different  capacity  cases  correspond  to  low  and  high  capacities.  Visual 
Flight  Rules  (VFR)  versus  Instrument  Flight  Rules  (IFR)  conditions,  and 
whether  or  not  the  Wake  Vortex  Avoidance  System  (WAS)  is  in  use.  These 
rates  reflected  forecasted  runway  improvements,  aircraft  mix,  and  in-trail 
separation  standards. 

AIDS  was  used  to  generate  eight  generalized  delay  curves.  Each  curve 
represents  the  average  delay  per  aircraft  operation  as  a function  of  the  ratio 
of  annual  operations  to  runway  hourly  capacity.  One  set  of  four  curves 
represents  a low  diurnal  peaking  factor  of  b.O  percent,  while  the  other  set 
of  four  curves  represents  a high  diurnal  peaking  factor  of  10.65  percent. 

These  low  and  high  peaking  factors  represent  the  extremes  that  prevailed  at 
the  30  airports  investigated  by  MITRE.  At  this  time  slightly  higher  peaking 


‘ Battelle-Columbus  laboratories.  Estimation  of  UG3RD  Delay  Reduction 
(Columbus:  Battelle-Columbus  Laboratories,  July  1976). 

^Arthur  P.  Smith,  Estimation  of  UG3RD  Capacity  Impacts  (Washington:  The 
MITRE  Corporation,  May  1976). 
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factors  exist  at  some  airports.  The  four  curves  in  each  set  represent 
different  capacities;  50,  100,  125,  and  150  operations  per  hour,  respectively. 
Each  of  these  curves  was  formulated  under  the  assumption  that  the  typical 
number  of  operations  per  day  is  the  same  for  either  a weekday  or  a weekend. 

Once  the  annual  aircraft  demand  is  known,  the  delay  per  operation  associated 
with  each  capacity  can  be  found  by  interpolating  between  the  low  curves  and 
the  high  curves  on  the  basis  of  each  airport's  diurnal  peaking  factor  and  hourly 
capacity.  Therefore,  eight  values  of  delay  are  calculated  for  each  airport, 
scenario,  and  year.  These  eight  values  are  then  combined  into  a single 
weighted  average  of  delays  per  operation.  The  weights  used  in  calculating  this 
average  are  the  fractions  of  the  time  the  airport  is  operating  in  each  of  the 
eight  capacity  situations. 

Unbalanced  Arrival/Departure  Scheme 

For  a number  of  the  airports  considered,  MITRE  calculated  the  runway 
capacity  based  upon  an  unbalanced  arrival/departure  scheme,  i.e.,  more  departures 
than  arrivals.  In  some  cases,  the  ratio  of  departures  to  arrivals  was  as  great 
as  3:1.  Naturally,  in  a real  world  situation,  this  arrival/departure  unbalance 
fluctuates  throughout  the  day.  The  abbreviated  procedure  used  in  this  analysis 
assumes  that  the  runway  capacity  is  constant  throughout  the  day,  and  therefore, 
the  MITRE  capacity  was  assumed  to  apply  throughout  the  day.  The  exact  effect 
of  this  assumption  on  the  delays  estimated  in  this  analysis  is  uncertain  and 
would  vary  from  airport  to  airport. 

APPLICATION  OF  DELAY  CRITERION 

The  delay  analyses  were  performed  for  each  airport,  year,  and  scenario  of 
interest.  For  each  case  in  which  a 6-minute  or  greater  average  aircraft  delay 
was  reached,  a capacity  deficiency  was  identified. 


Possible  Airside  Expansion 


For  each  airport  where  a capacity  deficit  was  identified, 
made  a subjective  determination  as  to  whether  sufficient  land 
available  for  possible  airside  expansion.  Such  expansion  was 
possible  for  any  of  the  airports  being  considered,  beyond  the 
sions  already  incorporated  into  the  delay  analyses. 


the  study  team 
was  potentially 
found  not  to  be 
planned  expan- 


Diversion  to  Other  Air  Carrier  Airports 

An  investigation  was  made  to  determine  if  there  were  any  other  air  carrier 
airports  in  the  hub  area  to  which  traffic  could  be  diverted.  If  enough  air- 
port activity  could  be  diverted  to  reduce  the  aircraft  delay  below  the  6- 
minute  level,  the  airport  could  be  removed  from  the  deficit  category.  Such 
diversion  was  found  not  to  be  possible  for  any  of  the  airports  being  considered. 

Potential  Need  for  a New  Airport 

Since  after  the  above  steps,  the  estimated  average  delay  still  remained  at 
or  above  the  6-minute  level,  the  hub  was  identified  as  having  a potential  need 
for  a new  air  carrier  airport.  It  is  emphasized  that  the  establishment  of 
potential  need  is  based  strictly  on  capacity  deficit  vis-a-vis  the  6-minute 
delay  criterion  and  the  quality  of  airport  service  implied  by  this  criterion. 
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NEW  AIRPORT  SIZING 


— ; 

If  a hub  was  identified  as  potentially  needing  a new  airport,  it  was  assumed 
that  the  new  airport  would  be  used  in  conjunction  with,  rather  than  completely 
replace,  the  present  airport.  The  size  of  the  new  airport  would  be  such  that  it 
would  have  sufficient  capacity  to  insure  no  greater  than  a 4-minute  average  delay 
at  botii  the  new  and  current  airports. 

SITi:  LOCATION 

In  order  to  determine  the  cost  of  the  new  airports,  the  land  cost  and,  there- 
fore, the  general  location  of  new  airport  sites  required  identification.  At 
hubs  where  new  sites  have  already  been  identified,  the  land  costs  at  such  sites 
were  used  for  this  purpose.  Where  no  new  sites  have  been  or  could  not  be 
identified,  the  average  land  cost  in  the  hub  area  exurban  fringe  (a  distance 
of  approximately  50  miles  from  the  city  center)  was  assumed. 

SECTION  2.  COSTS  AND  REVENUES 

NEW  AIRPORT  CAPITAL  COSTS 

Land  Acquisition 

In  most  cases,  land  values  are  difficult  to  estimate  for  a hypothetical 
airport  at  an  undetermined  site  inasmuch  as  land  values  are  intrinsically  site- 
specific.  Order  of  magnitude  land  value  estimates  in  terms  of  cost  per  acre 
were  solicited  from  an  airport  planner  or  land  use  planner  in  each  of  the  10 
hub  areas.  In  certain  cases,  new  sites  have  already  been  purchased,  and  better 
cost  estimates  were  obviously  available. 

New  Airport  Design  Size 

The  physical  size  of  new  airports  which  can  handle  traffic  diverted  in  the 
year  2000  is  developed  from  a combination  of  actual  construction  experience  and 
information  derived  from  existing  literature.  In  addition  to  the  guidance 
provided  by  the  E AA  Federal  Aviation  Regulations  (FAR)  and  advisory  circulars 
(AC),  two  other  sources  were  of  great  value: 

a.  Horonjeff,  R. , Planning  and  Design  of  Airports  (New  York:  McGraw- 
Hill,  1975). 

b.  Ralph  M.  Parsons  Company,  The  Apron  and  Terminal  Building  Planning 
lamia  1 (Washington:  U.S.  Department  of  Transportation,  July  1975). 

More  specific  design  information  is  provided  as  follows: 

a.  Airfield:  The  general  configuration  is  derived  from  Horonjeff  and 
from  1 AA  At!  150/5060-5A,  Airport  Capacity  Criteria  Used  in  Long  Range  Planning, 
instrument  landing  system  and  navigation  aids  criteria  from  AC  150/5300-2C, 
Airport  Design  Standards  - Site  Requirements  for  Terminal  Navigational 
Facilit ies,  typical  runway  length  from  AC  150/5325-4,  Runway  Length  Requirements 
for  Airport  Design,  taxiway  design  from  AC  150/5335- 1A,  Airport  Design  Standards, 
Airports  Served  by  Air  Carriers  - Taxiways,  runway  design  from  AC  150/5335-4, 
Airport  Design  Standards,  Airports  Served  by  Air  Carriers  - Runway  Geometries, 
and  terminal  apron  size  from  Parsons. 


b.  Terminal  complex:  The  passenger  terminal  gross  building  area  is 
derived  from  the  following  sources: 

(1)  lloronjeff,  p.  256-7,  states  that  "typical  peak-hour  passenger" 
figures  are  in  the  range  of  0.03  to  0.05  percent  of  the  annual  passenger  volume. 
Total  gross  area  (.domestic)  is  approximated  by  25,000  square  feet  per  typical 
peak  hour  passenger. 

(2)  Parsons,  figure  6-5,  gives  data  for  estimating  terminal  area 
pet  gate  as  a function  of  annual  enplanements . 

(5)  I’rends  in  new  terminal  area  planning  were  extracted  from  data 
for  existing  airports  summarized  in  Capacity/ Demand  Survey  for  Large  Hub 
Virpoi'ts . by  D.  T.  Gentry,  J.  0.  Howell,  and  N.  K.  Taneja  for  the  FAA. 

c.  \ccess:  Parsons  provides  a method  for  estimating  terminal  curbside 
length  and  parking  requirements.  Parking  area  is  based  on  a figure  of  2,000 
employee  and  passenger  parking  spaces  per  one  million  annual  enplanements. 

Hu, tiding  and  Construction  Costs 

Unit  1976  prices  for  construction  costing  were  developed  from  the  annual 
Hodge  ianual  for  Building  Construction  Pricing  and  Scheduling  of  the  McGraw- 
Hill  Information  Systems  Company,  the  annual  edition  of  Means  Building  Con- 
struction Cost  Da t a of  the  Robert  Snow  Means  Company,  Inc.,  the  March  24,  1977 
s s 1 1 e of  Png ineering-News  Record , as  well  as  from  past  experience  with  con- 
traction estimating  practices. 

a PI  I\\i  vlSQg  01  CAP  MAI.  COSTS  WITH  UP  LAY  REDUCTION  BENEFITS 

Since  the  airport  system  in  a hub  is  assumed  to  be  designed  for  an  average 
delay  of  1 minutes  if  there  is  a persistent  capacity  deficiency,  and  since  no 
more  traffic  is  assumed  to  be  diverted  than  that  traffic  necessary  to  bring  the 
existing  airport  down  to  an  average  delay  of  4 minutes,  the  average  delay  at 
'.he  now  airport  will  be  4 minutes  or  less.  It  is  assumed  that  the  average  delay 
will  be  4 minutes  at  the  new  airport  and  consequently  throughout  the  hub. 

It  is  also  assumed  that  the  reduction  in  delay  will  be  constant  throughout 
the  life  of  the  new  airport.  The  reduction  in  average  delay  is  the  difference 
between  4 minutes  and  the  estimated  average  delay  for  the  year  of  capacity 
deficiency.  If  the  life  of  the  new  airport  is  25  years,  the  value  of  the  delay 
reduction  over  the  entire  airport  life  at  a point  2.5  years  before  the  year  of 
capacity  deficiency  is  7.5  times  the  annual  delay  reduction,  using  the  discount 
rate  of  10  percent. 4 The  point  2.5  years  before  the  year  of  capacity  deficiency 
and  hence  of  airport  opening  is  assumed  to  be  the  midpoint  of  construction. 

Hie  reduction  in  total  aircraft  delay  is  the  reduction  in  average  delay 
multiplied  by  the  number  of  aircraft  operations,  and  is  valued  at  $700  per  hour. 
The  reduction  in  total  passenger  delay  is  the  reduction  in  average  delay  multi- 
plied by  the  number  of  passengers  (including  through  passengers),  and  is  valued 


'Office  of  Management  and  Budget,  Discount  Rates  To  Be  Used  in  Evaluating 
1 ime-Hi str ibuted  Costs  and  Benefits  (Washington:  Office  of  Management  and 
Budget  Circular  No.  A-94,  Revised,  March  1972). 
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at  $12.50  per  hour.5  It  is  then  possible  to  compare  the  total  value  of  delay 
reduction  with  the  total  capital  cost  of  a new  airport,  sized  to  handle  traf- 
fic diverted  in  the  year  2000. 

OPERATING  SURPLUSES 

Revenues  by  source  vary  widely  from  one  airport  to  another.  To  a lesser 
extent,  even  the  definition  of  cost  and  revenue  varies;  that  is,  a revenue  at 
one  airport  might  be  a negative  cost  at  another,  or  a cost  at  one  airport  might 
be  a negative  revenue  at  another.  Because  of  this,  and  because  the  basic 
purpose  of  estimating  operating  costs  and  revenues  is  to  determine  to  what 
extent  operating  surpluses  will  fund  new  airport  construction,  operating  sur- 
pluses are  estimated  directly  rather  than  first  estimating  operating  costs  and 
operating  revenues  by  source. 

Lstimates  are  made  of  the  sum  of  the  operating  surpluses  at  the  present 
airport (s)  studied  plus  a new  airport  in  a given  hub.  These  estimates  are 
based  upon  a least  squares  regression  developed  for  an  HNTB  master  plan:6 

S = 1.505  i.  - 91,58b 

where  S denotes  operating  surplus  in  1971  dollars  and  E denotes  enplaned  pas- 
sengers. This  equation  fits  89  percent  of  the  variation  in  data  for  92  air 
carrier  airports. 7 Operating  surpluses  were  put  into  1971  dollars  using  the 
implicit  price  deflator  of  state  and  local  government  purchases  of  goods  and 
services.  According  to  the  State  and  Government  Branch  of  the  Government 
Division  of  the  Bureau  of  Economic  Analysis,  the  1971  and  1976  deflators  are 
now  94.5  and  138.7,  respectively,  which  can  be  used  to  put  the  equation  into 
1976  dollars: 

S = 2.209  E - 134,423 

According  to  this  equation,  operating  surplus  is  zero  when  enplaned  passengers 
are  approximately  61,000. 

This  relationship  is  applied  to  the  airport  activity  scenarios  to  develop 
estimates  of  operating  surpluses.  Note  that  the  estimates  are  not  affected  by 
the  ATC  or  peak  spreading  scenarios.  The  peak  spreading  scenario  with  a 
reduction  in  peak  hour  operations  may  embody  greater  fees  during  peak  hours. 
Consequently,  the  operating  surplus  estimate  may  be  conservative  for  this 
scenario. 


5Fcderal  Aviation  Administration,  Establishment  Criteria  for  Category  I 
Instrument  landing  System  (Washington:  Federal  Aviation  Administration, 
December  1975) . 

Gl)oward,  Needles,  Tammen  8 Bergendoff,  Burlington  International  Airport 
Master  Plan:  Technical  Report  (Burlington:  City  of  Builington,  April  1975). 

'Federal  Aviation  Administration,  Economics  of  Airport  Operation: 

Calendar  Year  1972  (Washington:  Federal  Aviation  Administration,  April  1974), 
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BOND  COVERAGE 


The  local  share  of  the  new  airport  capital  costs  are  centered  2.5  years 
before  the  opening  of  the  new  airport,  A bond  is  posited  that  covers  the 
construction  costs  and  grows  at  a given  rate  of  interest  for  2 years.  The 
bond  then  is  repaid  in  equal  annual  payments  for  a period  equal  to  a given 
economic  life  of  the  new  airport.  If  the  operating  surpluses  devoted  to  the 
retirement  of  these  bonds  are  assumed  to  remain  constant  for  the  economic 
life  of  the  new  airport,  increases  in  the  operating  surpluses  at  both  the  old 
and  new  airports  can  then  be  devoted  to  capital  replacement  at  the  old  airport (s). 
The  coverage  of  the  bond  payments  (the  ratio  of  the  operating  surpluses  to  the 
bond  payments)  is  compared  to  the  125  percent  requirement  for  a successful 
revenue  bond.  The  range  of  interest  rates  is  from  1 to  20  percent  and  the  range 
of  airport  economic  lives  is  10  years  to  40  years. 

From  a local  point  of  view,  the  financial  considerations  are  basically  how 
money  for  capital  costs  can  be  borrowed  and  how  this  money  can  be  repaid.  In 
this  context,  there  arc  three  possible  outcomes  of  the  preceding:  the  first 
is  that  operating  surpluses  are  estimated  to  be  generally  sufficient  for 
coverage  on  revenue  bonds.  In  this  case,  the  traditional  revenue  bond 
financing  is  feasible,  and  the  operating  surpluses  will  more  than  cover  the 
bond  payments. 

Ihe  second  possible  outcome  is  that  operating  surpluses  are  estimated  to  be 
generally  larger  than  the  bond  payments  but  not  sufficient  for  the  revenue  bonds 
to  be  sold.  The  local  alternative  would  be  general  obligation  bonds,  which  might 
encounter  local  debt  ceilings.  Since  debt  ceilings  are  beyond  the  purview  of 
this  study,  the  recommendations  in  this  case  would  concentrate  upon  mechanisms 
by  which  the  Federal  Government  could  induce  the  market  to  accept  revenue  bonds. 

The  third  possible  outcome  is  that  operating  surpluses  would  be  less  than 
bond  payments.  In  this  case,  the  recommendations  would  focus  upon  local  capac- 
ity to  finance  the  difference  and  perhaps  greater  Federal  and  state  shares  of 
costs  as  well  as  mechanisms  to  make  revenue  bonds  more  attractive. 

SECTION  3.  AIRPORT  IMPACTS  AND  POSSIBLE  FEDERAL  ROLES 

In  addition  to  analyzing  delays  at  each  of  the  24  airports  in  the  21  hubs 
under  study,  two  equally  important  objectives  of  this  study  were  first,  to 
identify  and  characterize  common  environmental  and  community  problems  cur- 
rently encountered  during  the  expansion  of  the  existing  airports  and/or 
during  the  selection  of  a location  for  a new  airport  site,  and  second,  to 
identify  areas  for  possible  Federal  actions  designed  to  alleviate  the  impact 
of  these  problems.  The  threefold  approach  employed  to  accomplish  these  objec- 
tives is  as  follows: 

a.  Identification  of  relevant  airport  problems  based  on  a literature 

review. 

b.  Identification  and  characterization  of  airport  problems  during 
interviews. 

c.  Synopsis  of  relevant  airport  problems  and  identification  of  possible 
roles  for  Federal  action  in  the  airport  planning  process. 
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Specific  results  of  this  study  segment  are  presented  in  chapter  6,  "Capacity 
expansion  Options",  and  in  chapter  8,  "Possible  Roles  for  Federal  Action." 


airport  prop i,n is  in'  mi-,  i. itfrauiri: 

At  the  outset  of  the  study,  airports  and  local  planning  agencies  were 
contacted  to  inform  them  of  the  existence  and  nature  of  the  study,  to  seek 
their  cooperation  in  the  study,  and  to  procure  current  airport  master  plans, 
regional/state  airport  system  plans,  airport  layout  and  area  maps,  urban 
transportation  and  land  use  studies,  environmental  impact  reports,  and  other 
appropriate  documents.  All  documents  received  from  the  agencies  as  well  as 
those  documents  already  available  were  subsequently  reviewed  and  a draft 
profile  paper  was  prepared  for  each  airport  hub.  These  profile  papers  in- 
cluded brief  descriptions  of  the  location  and  configuration  of  the  existing 
airports,  identified  community  and  environmental  impacts  resulting  from  air- 
port operations,  and  contained  the  status  of  airport  expansion  and/or  airport 
planning  activities  to  the  extent  that  such  existed.  The  draft  profile  papers 
also  served  as  a basis  for  preparing  a common  list  of  specific  topics  to  be 
discussed  during  the  field  interviews. 

1 MINI  IF  U:\IT  0\  Ul  AIRPORT  1’ROIU.l.MS  PURI  NO  1 Nil  RV  1 1.1VS 

Following  I V\  protocol,  interviews  with  the  appropriate  airport  agency, 

A-95  review  agency,  and  regional  transportation  authority  were  arranged. 

( A -95  agencies  are  areawide  planning  agencies  designated  under  provisions  of 
the  Intergovernmental  Cooperation  Act  of  1908  to  coordinate  federally  assisted 
projects  and  to  stimulate  intergovernmental  cooperation  in  planning  and  devel- 
opment activities.)  A letter  was  mailed  to  each  agency  which  included  the 
draft  profile  paper  and  activity  and  delay  projections  for  agency  review 
prior  to  the  scheduled  interview. 

SYNOPSIS  OF  AIRPORT  PK0HI.1.MS  A \ H POSSlBUi  1 PPFRAl.  ROLFS  IN  TIIP  AIRPORT 
Pl.W'NTNO  PROCIiSS 

Upon  completion  of  the  field  interviews,  the  draft  hub  profile  papers  were 
expanded  and  corrected  as  required.  They  were  subsequently  mailed  to  personnel 
at  the  respective  airports  for  verification  in  order  to  insure  that  all  infor- 
mation obtained  during  the  field  interviews  had  been  correctly  stated. 

From  the  hub  profiles  and  all  other  pertinent  information  acquired  during 
the  literature  review  and  field  interviews,  a summary  matrix  of  common  environ- 
mental and  community  impacts  of  the  major  airports  was  prepared.  The  environ- 
mental and  community  impacts  associated  with  both  current  airport  operations 
(e.g.,  land  use  compatibility,  noise  exposure,  traffic  congestion,  and  air  and 
water  quality)  as  well  as  those  similar  impacts  commonly  experienced  during  air- 
port expansion  or  new  airport  site  selection  are  identified  and  discussed  in 
chapter  o.  An  overview  of  the  status  of  airport  expansion  programs  and  new  air 
carrier  airport  planning  by  hub  is  also  discussed  and  presented  in  a second 
matrix  in  chapter  6.  The  identified  environmental  and  community  factors  are 
qualitatively  assessed  because  of  data  unavailability  and  data  inconsistencies. 
Additionally,  the  impacts  at  each  hub  are  subjectively  analyzed  in  relation  to 
the  severity  and  frequency  of  the  impacts  at  all  other  hubs  to  reflect  the 
severity  of  the  identified  impacts  in  a national  context. 


2-8 


slction  4.  rl location  oh  major  airports 


This  task  addresses  the  feasibility  and  practicability  of  shifting  air  car- 
rier services  and  facilities  from  an  existing  airport  to  a new  site.  The  output 
of  this  task  consists  of: 

a.  A broad  general  discussion  of  the  factors  influencing  feasibility 
and  practicability;  in  other  words,  a summary  portrayal  of  advantages  and  dis- 
advantages of  relocation  generally  applicable  to  any  metropolitan  area. 

b.  Classification  of  metropolitan  areas  where  potential  new  airport 
needs  are  related  to  relocation  feasibility. 

The  distinguishing  t\\iturc  between  this  task  and  the  preceding  task  is  the 
explicit  consideration  of  removal  of  major  air  carrier  operations  from  an  ex- 
isting metropolitan  airport  in  the  present  case.  Roth  tasks  entail  summary 
assessment  of  a common  set  of  factors  fenv i ronment , land  use,  jurisdictional 
matters,  etc.).  Thus,  the  methodological  approach  to  the  relocation  task 
closely  parallels  that  of  the  preceding  task.  Specifically: 

a.  Using  information  reported  in  the  hub  profile  papers  and  analyses  of 
this  information  summarized  in  the  impact  matrices,  a preliminary  assessment  of 
relocation  feasibility  was  made  for  the  -1  hubs. 

b.  To  establish  a factual  empirical  basis  for  refined  examination  of 
the  relocation  question,  interviews  were  held  with  officials  in  Dallas/Ft.  Worth, 
Kansas  City,  and  Montreal  for  the  purpose  of  documenting  their  experiences  in 
the  relocation  actions  that  occurred  in  those  cities. 

e.  Based  on  the  findings  of  these  steps,  a general  analysis  of  the  ad- 
vantages and  disadvantages  of  airport  relocation  was  prepared  and  is  presented 
in  chapter  7. 

d.  Finally,  the  hubs  where  potential  new  airport  needs  had  been  identi- 
fied were  classified  with  respect  to  relocation  feasibility  and  practicability 
based  on  judgmental  assessment  of  the  advantages/disadvantages  associated  with 
expansion/new  airport  planning  factors  for  the  areas  in  question. 

With  respect  to  the  second  step  in  this  task  design  on  a realistic  appraisal 
of  the  relative  success  of  selected  major  airport  relocations,  two  major  re- 
search perspectives  are  presented.  First,  the  analysis  of  airport  relocations 
is  based  upon  generalizations  of  findings  drawn  from  three  case  studies. 

a.  In  Kansas  City  in  the  early  1970's,  scheduled  air  carrier  service 
was  transferred  from  a central  city  municipal  airport  to  the  new  Kansas  City 
International  Airport  located  approximately  19  miles  north  of  the  city's  center. 
This  case  study  was  chosen  because  it  provides  an  example  of  an  airport  reloca- 
tion where  most  steps  in  the  process  went  smoothly,  and  only  minor  problems  or 
disruptions  were  encountered. 

h.  The  development  of  the  new  Uallas-Fort  Worth  International  Airport 
was  chosen  as  a case  study  characterized  by  a number  of  implementation  prob- 
lems, involving  both  local  political  jurisdictions  as  well  as  the  new  airport 
configuration  and  equipment. 
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c.  The  new  Mirabel  air  facility  in  Montreal  was  chosen  as  an  airport 
relocation  that  has  been  characterized  by  a great  number  of  implementation 
problems . 

By  examining  these  somewhat  divergent  airport  relocation  processes,  each  with 
its  own  degree  of  success  in  specific  areas,  it  was  possible  to  identify  some 
of  the  major  factors  that  may  facilitate  or  impede  the  relocation  of  other 
major  metropolitan  airports. 

lhe  second  perspective  deals  with  the  major  types  of  questions  that  were 
asked  in  the  analysis.  It  was  beyond  the  scope  of  this  research  to  carry  out 
an  in-depth  analysis  of  the  plans  for  each  of  the  airports,  the  specific  facil- 
ity development  benchmarks  accomplished,  or  to  present  a detailed  financial  and 
air  operations  evaluation  of  the  relocation  action.  However,  by  focusing  the 
research  upon  the  general  characteristics  of  the  move,  three  basic  questions 
have  been  explored: 

a.  hirst,  in  t he  case  of  each  of  the  three  airports  noted  above,  the 
major  reasons  cited  for  causing  a relocation  were  identified. 

b.  Second,  the  general  characteristics  of  the  relocation  process  were 
examined,  including  the  identification  of  major  problems  t ha t had  been  antici- 
pated, but  focusing  on  those  which  arose  during  the  relocation  process  and  had 
not  been  adequately  foreseen. 

c.  Finally,  an  examination  of  the  relative  success  of  the  new  facility 
is  presented,  including  an  evaluation  of  the  degree  to  which  the  new  airport 
satisfies  the  objectives  that  led  to  the  move.  An  important  part  of  this  third 
perspective  is  an  examination  of  the  activities  that  characterized  t he  old  air- 
port, especially  the  roles  of  general  aviation  and  air  freight. 

In  chapter  8,  the  common  role  of  planning  and  governmental  agencies  in  the 
airport  planning  process  at  the  local/regional  and  Federal  levels  is  character- 
ized; suggestions  are  made  as  to  possible  roles  of  Federal  agencies  and  new 
opportunities  for  Federal  involvement  to  alleviate  and/or  resolve  the  common 
airport  planning  problems  identified  in  chapter  0. 
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CHAPTER  3.  SCENARIO  DEVELOPMENT 


Three  airport  activity  scenarios  are  combined  with  each  of  four  operational 
scenarios  to  form  12  scenario  combinations  which  are  analyzed  at  5-year  incre- 
ments from  1985  to  2000.  As  discussed  in  the  previous  chapter,  the  criterion 
for  a potential  runway  capacity  need  is  an  average  delay  per  aircraft  operation 
of  6 minutes  or  greater. 

SECTION  1.  AIRPORT  ACTIVITY  SCENARIOS 

The  first  set  of  scenarios  consists  of  low,  middle,  and  high  scenarios  of 
airport  activity  as  expressed  in  general  aviation  operations  and  air  carrier 
(including  air  taxi)  enplaned  passengers  and  operations.  These  scenarios  are 
given  in  the  appendix. 

The  air  carrier  operations  and  enplaned  passengers  in  the  middle  airport 
activity  scenario  are  the  same  as  m the  UG3RD  delay  reduction  study,  which 
represents  an  extension  of  the  TAE  methodology.  The  low  and  high  scenarios 
represent  variations  around  the  TAP. 

The  general  approach  to  the  facility  forecasts  presented  in  the  TAF  is 
top-down.  For  each  series,  the  national  forecasts  are  distributed  to  the 
regions,  states,  and  then  the  individual  airports.  For  the  top  30  air  carrier 
airports,  adjustments  are  made  according  to  state  population,  state  income, 
and  tower  forecasts.  In  addition,  tower  and  market  characteristics  are  used 
to  modify  the  forecasts  at  these  locations.  Average  aircraft  size,  the  car- 
riers serving  the  airport,  their  historic  and  present  capacity  in  terms  of 
frequency  and  aircraft  type,  the  markets  served,  and  the  composition  of  future 
fleets  of  the  relevant  carriers  are  used  to  test  the  internal  consistency  of 
the  air  carrier  forecasts.  In  addition,  changes  in  carrier  status  from  com- 
muter to  certificated  carrier  influence  the  forecasts. 

Because  the  commuter  and  nonscheduled  air  taxi  service  seem  to  be  the  most 
volatile  of  the  series  projected,  special  consideration  is  given  to  these  fore- 
casts. By  using  the  number  of  commuter  or  scheduled  air  taxi  operators  as  an 
indicator,  a growth  rate  for  air  taxi  operations  is  determined  individually 
for  each  airport  served.  Judgments  made  about  both  the  strength  of  the  carrier 
itself  and  the  strength  of  market  served  arc  the  basis  of  these  rates.  As  air- 
ports reach  a certain  level  of  operations,  aircraft  will  tend  to  use  other 
nearby  airports  unless  additional  facilities  are  installed. 

After  the  forecasts  are  generated  and  the  adjustments  made,  the  FAA 
regional  planning  offices  are  asked  to  comment  on  them.  Updates  of  based 
aircraft  and  activity  at  nontowered  airports  are  included  in  these  regional 
comments.  In  addition,  information  is  received  on  plans  for  new  runways, 
on  the  possibility  of  new  commuter  service,  and  on  airports  expected  to 
deviate  from  the  national  trends.  These  comments  are  incorporated  in  the 
TAE  subject  to  the  constraints  imposed  by  the  national  forecasts. 

SECTION  2.  OPERATIONAL  SCENARIOS 

lour  airport  operating  scenarios  are  considered:  (1)  a baseline  scenario 
which  assumes  the  airport's  present  mode  of  operation,  (2)  a peak  spreading 
scenario  which  assumes  that  the  airport  has  the  same  runway  capacity  as  the 
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baseline,  but  the  operations  are  spread  more  evenly  throughout  the  day,  thus 
reducing  the  number  of  peak  hour  operations,  (3)  a UG3RD  scenario  which  assumes 
t he  runway  capacity  benefits  of  UG3RD,  and  (4)  a UG3RD  and  peak  spreading 
scenario  which  assumes  the  runway  capacity  of  UG3RD  plus  the  benefits  of  peak 
spreading . 

PEAK  SPREADING 


The  shape  and  amplitude  of  the  diurnal  pattern  (the  pattern  throughout  the 
day)  of  aircraft  arrivals  and  departures  at  an  airport  affects  aircraft  delays. 
It  was  beyond  the  scope  of  this  study  to  include  in  the  analysis  a detailed 
description  of  each  airport's  diurnal  pattern.  However,  one  variable,  the 
diurnal  peaking  factor,  was  chosen  as  the  single  variable  that  best  represents 
the  effects  of  the  diurnal  pattern  on  aircraft  delay.  The  peaking  factor  is 
the  ratio  of  the  number  of  peak  hour  operations  to  the  number  of  average  daily 
operations.  The  higher  the  peaking  factor,  the  higher  will  be  the  average  air- 
craft runway  delay.  Typically  peaking  factors  run  between  approximately  6 and 
11  percent.  The  peaking  factors  used  in  this  study  are  those  that  existed  at 
each  airport  on  November  7,  1975. 1 

The  purpose  of  the  peak  spreading  scenario  is  to  show  the  effect  on  air- 
craft delay  of  reducing  the  peaking  factor  by  spreading  operations  more  evenly 
throughout  the  day.  This  is  done  by  reducing  the  peaking  factor  to  0.7  of  its 
original  value,  but  never  lower  than  the  floor  of  6 percent. 

BASELINE  ANl)  UG3RD  CHARACTERISTICS 


In  its  analyses  of  the  cost  and  benefits  of  UG3RD,  the  FAA  defined  five 
systems:  a baseline  system  that  contained  no  UC3R1)  advances  and  four  groups 
containing  various  levels  of  I1G3RD  advances  with  group  4 being  the  most  ad- 
vanced. Associated  with  each  system  is  a different  level  of  runway  capacity 
with  the  baseline  having  the  lowest  capacity  and  group  4 having  the  highest 
capacity.  In  this  study,  only  the  baseline  and  the  group  4 systems  are  con- 
sidered, and  wherever  UG3RD  is  indicated  in  this  report,  group  4 is  implied. 
Group  1 is  taken  to  represent  full  implementation  of  the  UG3RD  system. 

There  are  nine  major  elements  of  IJG3RI).  ‘ They  are: 

a.  Discrete  Address  Beacon  System 

b.  Airborne  Separation  Assurance  System 

c.  Flight  Service  Stations 

d.  Upgraded  ATC  Automation  (including  Metering  and  Spacing) 

e.  Airport  Surface  Traffic  Control 


federal  Aviation  Administration,  Profiles  of  Scheduled  Air  Carrier  Airport 
Operations.  Top  100  U.S,  Airports:  November  7,  1975  (Washington:  Federal 
Aviation  Administration,  February  1976). 

2Arthur  P.  Smith,  Estimation  of  UG3RD  Capacity  Impacts  (Washington:  The 
MITRE  Corporat  ion,  May  1976). 


f.  Wake  Vortex  Avoidance  System 

g.  Area  Navigation 

h.  Microwave  Landing  System 

i.  Aeronautical  Satellite 

The  various  combinations  of  the  above  elements  that  could  be  implemented  are 
numerous.  A detailed  discussion  of  the  possible  implementation  options  is 
given  in  the  previously  cited  MITRE  study. 

Baseline  Configuration 

The  baseline  configuration  assumes  the  existence  of  certain  new  items  of  air 
traffic  control  equipment,  such  as  the  completion  of  the  Automated  Radar  Terminal 
System  (ARTS)  III  program  and  highly  probable  additions  to  the  airport  facilities 
(e.g.,  instrument  landing  systems).  The  following  assumptions  characterize  the 
baseline  configuration: 

a.  The  National  Airspace  System  Stage  A will  be  implemented  at  all  en 
route  centers. 

b.  ARTS  III  will  be  implemented  at  65  terminals. 

c.  ARTS  II  will  be  implemented  at  69  terminals. 

d.  Improved  capability  will  be  added  to  the  Air  Traffic  Control  Radar 
Beacon  System. 

e. .  Extended  Radar  Advisory  Service  may  be  provided  at  additional 
terminals  as  permitted  by  existing  regulations. 

f.  Ground  proximity  warning  indicators  will  be  installed  on  all  air 
carrier  aircraft. 

UG3RD  Groups 

The  groups  are  based  on  a progression  of  increased  airport  capacity  and 
their  most  probable  implementation  dates.  Group  1 is  the  current  system  with 
a Wake  Vortex  Avoidance  System.  This  avoidance  system  is  supplemented  in 
group  2 by  basic  Metering  and  Spacing.  Group  3 has  a more  sophisticated  Wake 
Vortex  Avoidance  System  and  an  improved  surveillance  system  including  automated 
controller  aids  in  the  form  of  digitized  displays  and  computer  generated  alarms. 
Group  4 is  the  most  sophisticated  group  which  includes  advanced  Metering  and 
Spacing,  Discrete  Address  Beacon  System,  Microwave  Landing  System,  and  Area 
Navigation  to  aid  the  airside,  and  Airport  Surface  Traffic  Control  and  high 
speed  exits  to  ensure  efficient  movement  on  the  taxiways  and  aprons. 
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Estimated  Implementation  Dates  for  UG3RD  Groups 

The  particular  combination  of  elements  that  comprise  the  groups  discussed 
were  chosen  not  only  because  of  their  potential  for  increasing  airport  capacity, 
but  also  because  of  their  expected  time  of  availability.  Since  there  are  risks 
involved  in  development  programs,  the  estimates  of  the  FAA  as  to  when  the  groups 
will  be  fully  operational  at  the  first  location  is  a range  of  years.  These  esti- 
mates are  given  in  table  3-1.  The  optimistic,  most  likely,  and  pessimistic  dates 
are  based  on  accelerated,  normal,  and  deferred  budget,  procurement,  and  imple- 
mentation cycles.  The  most  likely  implementation  dates  are  assumed  to  be  the 
most  appropriate  dates  on  which  to  base  the  capacity  estimates. 
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TABLE  3-1.  ESTIMATED  IMPLEMENTATION  DATES  OF  FUTURE  UG3RD  GROUPS 
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CHAPTER  4.  POTENTIAL  NEEDS  FOR  MAJOR 
NEW  AIRPORTS 


The  basic  thrust  of  this  chapter  is  the  assessment  of  the  airside  capacities 
of  each  of  the  24  study  airports  through  the  year  2000.  Based  upon  this  assess- 
ment, the  potential  needs  for  new  airport  facilities  for  the  21  hubs  are  identi- 
fied. The  airside  capacities  are  assessed  by  applying  the  delay  methodology  and 
delay  criterion  described  in  chapter  2 to  the  airport  activity  and  operational 
scenario  combinations  outlined  in  chapter  3. 

SECTION  1.  DELAY  ANALYSES 


DELAY  .ANALYSES 


The  analysis  of  each  airport  is  based  on  the  airport  activity  scenarios  con- 
tained in  the  appendix  and  on  the  runway  capacities  developed  by  the  MITRE 
Corporation. 

Expanded  Facilities 

For  three  airports,  the  capacities  represent  estimates  for  presently 
planned  or  proposed  expanded  airside  facilities.  These  three  airports  are 
Atlanta,  Cleveland,  and  Pittsburgh, 

At  Atlanta,  the  layout  plan  shows  a fourth  parallel  runway  in  the  9/27 
direction.  If  this  new  runway  were  to  prove  environmentally  acceptable,  it 
would  significantly  reduce  aircraft  taxi  time  and  gate  congestion. 

At  Cleveland,  an  environmental  impact  assessment  has  already  been  prepared 
for  a proposed  major  airside  program  which  would  entail  the  relocation  of 
runway  5L/23R  to  a point  1,100  feet  apart  from  runway  5R/23L,  and  the 
construction  of  a 710-foot  extension  on  the  south  end  of  runway  18R/36L. 

At  Pittsburgh,  plans  call  for  the  completion  of  a third  runway  (a  new 
10R/28L)  in  fiscal  year  1979  if  approval  can  be  obtained  for  phase  III  funds 
in  fiscal  year  1977.  Federal  funds  in  the  amount  of  $15  million  have  been 
requested  to  allow  for  the  completion  of  this  runway. 

Delays  with  Air  Carrier,  Air  Taxi,  and  General  Aviation 

The  average  aircraft  delays  with  air  carrier,  air  taxi,  and  general 
aviation  operations  for  each  airport,  for  each  scenario  combination,  and 
for  the  years  1990  and  2000  are  given  in  the  appendix.  The  distribution  of 
these  delays  for  the  year  2000  are  summarized  in  table  4-1.  The  number  of 
airports  with  average  delays  greater  than  6 minutes  ranges  from  21  airports 
for  the  high  airport  activity,  no  UG3RD,  and  no  peak  spreading  scenario 
combination  to  2 airports  (Miami  and  Minneapolis)  for  the  scenario  combination 
with  low  airport  activity,  UG3RD,  and  peak  spreading.  Changing  the  delay 
criterion  by  2 minutes  in  the  range  from  2 to  10  minutes  changes  the  number 
of  airports  with  a capacity  deficit  only  by  an  average  of  two. 

In  what  might  be  called  the  most  likely  scenario  combination  (middle  air- 
port activity  with  UG3RD  and  peak  spreading),  there  are  10  airports  with  average 
delays  greater  than  6 minutes.  Assuming  for  the  moment  that  it  is  not 
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TABLE  4-1.  DELAY  DISTRIBUTION  BY  SCENARIO  COMBINATION 
(Air  carrier,  air  taxi,  and  general  aviation  in  2000) 


OlOOrrONh-'-'^^iO  <\|  •— » 

r— < r—t  r— A r-H  f-H  r-H  r-H 


O 00  VO 
CM  t— i r-< 


00  N K)  Oi  O ^ to  rt 


CM  hH  r-H  r-H  r-H  f-H  r—4  i-H  hH 


^OO)NCTl00hfOl/)04OtJ 

CMCM'-H'— • 


n^*HOMO)O>l^ai00f0 

CMCMCsJCMCM*— 


c 

•rH 

T3 

CO 

o 

<D 

a. 

a. 

</> 

(/)(/)(/)(/)(/)(/) 

0CJ01l0a>0<U04)04) 

z>-z>-z>'z>-z>-z>- 


Q 

o£  to  to  to  to  vt  t/) 

to  ooa>a>oo<ua>oo«j4) 

u zz>->-zz>->-zz>->- 


« a>  <i>  v 

*“H  r-H  i—i  f-H 

xxrxrxTJ'T^TJTJ 
WWW  00^3  T3  13  T3  J M J 
•rH  ‘H  -H  -H  *H  *H  »H  *H  O O O O 
IXIXZSSSJ-JJJ 


4-2 


1 


possible  to  expand  any  of  these  airports  to  the  extent  necessary  to  bring 
average  delays  down  to  6 minutes,  ±t  becomes  necessary  to  divert  traffic  to 
another  airport,  or  (if  necessary)  to  a new  airport.  Since  a higher  percentage 
of  general  aviation  could  be  diverted  to  a reliever  or  smaller  airport,  the  mix 
of  diverted  operations  would  have  a higher  percentage  of  general  aviation  opera- 
tions than  the  operations  remaining  at  t he  major  airport.  Rather  than  attempt 
the  difficult  task  of  estimating  the  relative  likelihoods  of  diverting  general 
aviation  versus  air  carrier  and  air  taxi  operations,  the  simplifying  assumption 
was  made  that  general  aviation  operations  would  be  diverted  before  air  carrier 
and  air  taxi  operations.  However,  the  percentage  of  general  aviation  opera- 
tions that  could  be  accommodated  at  new  airports  is  estimated  below. 

Delays  with  Air  Carrier  and  Air  Taxi  Operations 

The  average  aircraft  delays  with  air  carrier  and  air  taxi  operations  only 
are  also  given  in  the  appendix  for  each  airport,  for  each  scenario  combination, 
and  for  the  years  1985,  1990,  1995,  and  2000.  The  distributions  of  these  delays 
for  the  year  2000  are  summarized  in  table  4-2.  The  number  of  airports  with 
average  delays  greater  than  6 minutes  ranges  from  15  airports  (6  less  than  when 
general  aviation  is  included)  for  the  high  airport  activity,  no  UG3RD,  and  no 
peak  spreading  scenario  combination  to  no  airports  (a  reduction  of  two)  for  the 
scenario  combination  with  low  airport  activity,  UG3RD,  and  peak  spreading. 
Increasing  the  delay  criterion  from  6 minutes  to  8 minutes  or  from  8 minutes  to 
10  minutes  would  decrease  the  number  of  airports  with  a capacity  deficit  by  an 
average  of  only  one.  But  decreasing  the  delay  criterion  from  6 minutes  to  4 
minutes  would  increase  the  number  of  airports  with  a capacity  deficit  by  an 
average  of  two,  and  decreasing  the  delay  criterion  further  to  2 minutes  would 
further  increase  the  number  of  airports  with  a capacity  deficit  by  an  average 
of  four.  Table  4-2  also  gives  the  total  aircraft  delay  at  all  of  the  airports 
in  millions  of  minutes.  The  scenario  combinations  are  ordered  according  to  the 
total  aircraft  delay. 

EFFECTS  OF  SCENARIOS  UPON  DELAYS 


Table  4-3  rearranges  the  total  aircraft  delays  with  air  carrier  and  air  taxi 
operations  only  in  the  year  2000  at  all  airports  by  scenario  to  highlight  the 
scenario  effects.  It  is  seen  that  peak  spreading  reduces  delays  by  30  percent 
overall  and  UG3RD  reduces  delay  by  76  percent  overall.  The  sum  of  total  delays 
in  the  low  airport  activity  scenarios  is  80  percent  less  than  in  the  middle 
airport  activity  scenarios,  made  up  of  a 24  percent  decrease  in  operations  and 
a 74  percent  decrease  in  average  delay.  The  sum  of  total  delays  in  the  high 
airport  activity  scenarios  is  92  percent  greater  than  in  the  middle  airport 
activity  scenarios,  made  up  of  an  11  percent  increase  in  operations  and  a 73  per- 
cent increase  in  average  delay. 

SECTION  2.  CAPACITY  DEFICITS 
CAPACITY  DEFICITS  BY  AIRPORT 


The  number  of  airports  with  average  delays  greater  than  6 minutes  in  the 
year  2000  is  given  in  table  4-2  for  each  scenario  combination.  Table  4-4 
expands  upon  this  data  by  identifying  the  airports  and  also  the  first  year  in 
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TABLE  4-3.  INTERRELATIONSHIP  OF 

AIRPORT  ACTIVITY 

UG3RD  AND  PEAK  SPREADING  ON  TOTAL  AIRCRAFT 

DELAY 

(Air  carrier  and 

air  taxi  millions 

of  minutes 

in  2000) 

Reduction 

due  to 

No  peak 

Peak 

peak  spreading 

spreading 

spreading 

Amount 

Percent 

Low  airport  activity 

No  UG3RD 

44 

29 

15 

34 

UG3RD 

13 

9 

4 

31 

Reduction  due  to  UG3RD 

Amount 

31 

20 

Percent 

70 

69 

Middle  airport  activity 

No  UG3RD 

224 

156 

68 

30 

UG3RD 

55 

34 

21 

38 

Reduction  due  to  UG3RD 

Amount 

169 

122 

Percent 

75 

78 

High  airport  activity 

No  UG3RD 

418 

307 

111 

27 

UG3RD 

108 

68 

40 

37 

Reduction  due  to  UG3RD 

Amount 

310 

239 

Percent 

74 

78 

Overall  weighted*  percentage 

decrease  in  total 

delay  due  to 

UG3RD  - 76  percent 

Peak  spreading  - 30  percent 


♦Overall  weighted  percentage  is  obtained  by  averaging  all  percentage 
reduction  figures  for  UG3RD  and  peak  spreading,  weighting  each  figure  by  its 
associated  total  delay. 
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TABLE  4-4.  FIRST  YEARS  OF  CAPACITY  DEFICITS 
(Air  carrier  and  air  taxi) 
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Airports  with 

capacity  deficits 


1 


which  there  is  a capacity  deficit.  The  scenario  combinations  are  ordered  as 
in  table  4-2,  that  is,  according  to  total  aircraft  delay  at  all  the  airports 
combined.  There  are  a total  of  80  airport-scenario  combination  cases  with 
capacity  deficits  or  28  percent  of  the  total  number  of  cases.  The  high  airport 
activity  scenario  combinations  include  42  of  these  cases,  the  middle  airport 
activity  scenario  combinations  include  30,  and  the  low  airport  activity 
scenario  combinations  include  the  remaining  8.  The  UG3RD  scenario  combinations 
have  23  of  the  capacity  deficit  cases,  and  the  scenario  combinations  without 
UG3RD  have  the  remaining  57.  The  peak  spreading  scenario  combinations  have 
34  of  the  capacity  deficit  cases,  and  the  scenario  combinations  without  peak 
spreading  have  the  remaining  46.  These  results  parallel  the  scenario  effects 
upon  total  aircraft  delay. 

Rf DUCT [ON  IN  SCENARIO  COMBINATIONS 

Table  4-2  indicates  the  four  scenario  combinations  to  be  retained  for 
further  analysis.  These  four  combinations  were  arrived  at  by  the  following 
reasoning.  The  two  scenario  combinations  with  the  greatest  total  aircraft 
delays  are  both  combinations  with  high  airport  activity  but  no  LIG3RD.  These 
combinations  were  ruled  out  on  the  grounds  that,  given  high  growth,  full 
implementation  of  UG 3RD  would  be  closer  to  what  would  actually  happen  than  no 
UG5RD.  The  two  scenario  combinations  with  the  lowest  total  aircraft  delays 
both  have  low  airport  activity  with  full  UG3RD.  These  two  combinations  were 
ruled  out  on  similar  grounds. 

This  reasoning  left  a set  of  eight  scenario  combinations.  The  highest  and 
lowest  of  this  set  in  terms  of  total  aircraft  delay  were  retained  for  further 
analysis.  Of  the  two  scenario  combinations  in  the  middle  of  this  set  of  eight, 
the  combination  with  high  growth,  UG3RD,  and  peak  spreading  has  a total  aircraft 
delay  closer  to  the  average  of  the  highest  and  lowest  total  aircraft  delays  in 
the  set  of  eight.  Consequently,  this  middle  combination  was  also  retained. 
Finally,  the  combination  with  middle  growth,  UG3RI),  and  peak  spreading  is 
perhaps  a likely  scenario  combination,  and  was  retained  for  this  reason.  The 
four  scenario  combinations  retained  for  further  analysis  will  be  referred  to 
as  scenarios  1,  2,  3,  and  4,  in  order  of  descending  total  aircraft  delay. 

These  four  scenarios  can  be  summarized  as  follows: 

a.  Middle  airport  activity  growth  with  neither  peak  spreading  nor 
UG3RD.  This  scenario  provides  a baseline  consisting  of  the  impacts  of  expected 
growth  on  the  existing  airport  system  without  operations  improvements. 

b.  High  airport  activity  growth  with  implementation  of  peak  spreading 
and  UG3RD . This  scenario  permits  the  examination  of  the  greatest  possible 
improvements  under  the  most  pressing  demand  situation. 

c.  Middle  airport  activity  growth  with  UG3RD  and  peak  spreading.  This 
may  be  a likely  case. 

d.  Low  airport  activity  growth  with  implementation  of  peak  spreading 
but  not  UG3RD.  This  scenario  allows  the  examination  of  peak  spreading  alone  in 
a situation  of  low  airport  activity. 
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CAPACITY  DEFICITS  BY  HUB 
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In  each  of  the  four  scenarios,  one  or  more  of  the  New  York  airports  has  a 
capacity  deficit.  In  scenarios  1 and  2,  all  three  New  York  airports  have 
capacity  deficits  and  alternatives  clearly  must  be  examined.  In  scenarios  3 
and  4,  the  situation  is  less  clear-cut,  since  only  JFK  has  an  average  delay 
greater  than  6 minutes.  In  such  a case  it  is  necessary  to  address  whether  a 
redistribution  of  traffic  among  the  three  airports  could  bring  average  delays 
at  each  of  the  airports  under  6 minutes.  In  1990  in  scenario  3,  this  would 
clearly  be  possible,  since  the  weighted  average  of  the  delays  at  the  three 
airports  is  4.7  minutes.  But  in  1995,  the  weighted  average  reaches  0.5 
minutes,  liven  here,  because  of  the  nature  of  the  relationship  between  delay 
and  airport  activity,  it  might  be  possible  to  redistribute  traffic  so  that 
average  delay  would  be  less  than  0 minutes  at  each  airport.  Consequently,  the 
delay  model  was  used  to  estimate  by  linear  interpolation  the  numbers  of  opera- 
tions at  each  New  York  airport  that  would  v ult  in  a 6-minute  average  delay, 
given  the  combinations  of  IJG3RD  and  peak  sp leading.  The  sums  of  these  operations 
for  the  three  airports  are  as  follows:  1,239,000  operations  with  UG3RD  and  peak 
spreading,  1,115,000  operations  with  UG5RI)  alone,  986,000  operations  with  peak 
spreading  alone,  and  902,000  operations  with  neither  peak  spreading  nor  UG3RD. 
These  sums  were  compared  to  the  sums  of  airport  activities  at  the  three  airports 
to  result  in  the  capacity  deficits  for  the  entire  hub  as  shown  in  table  4-5. 

In  scenario  2 the  hub  capacity  deficit  is  1995  as  opposed  to  t he  first  airport 
deficit,  which  is  1985  at  JFK.  In  scenario  3,  the  weighted  average  of  the  air- 
port delays  of  6.5  minutes  in  1995  turns  out  not  to  be  binding;  a hub  deficit 
does  not  appear  until  2000.  And  in  scenario  4,  a hub  deficit  never  appears, 
even  with  a deficit  at  JFK  in  1985. 

SUCTION  3.  TRAFFIC  DIVERSIONS 
DIVERSIONS  OF  A1 R CARRIER  AND  AIR  TAXI 

To  determine  whether  or  not  operations  which  must  be  diverted  can  be  handled 
at  another  airport  in  the  hub  (complete  relocations  are  discussed  in  chapter  7), 
and  to  determine  the  approximate  size  of  a new  airport  if  diversion  to  another 
existing  airport  is  not  feasible,  it  is  necessary  to  estimate  the  number  of 
operations  which  must  be  diverted.  For  this  purpose,  it  is  then  necessary  to 
estimate  the  activity  which  could  be  accommodated  at  the  existing  airport  with- 
out violating  the  design  standard  of  4 minutes  of  average  delay,  again  using  the 
delay  model  with  linear  interpolation.  These  estimates  are  given  in  table  4-5, 
along  with  the  ensuing  estimates  of  diverted  operations  and  diverted  cnplane- 
ments  and  deplanements.  The  last  estimates  are  calculated  by  assuming  that 
enplanements  and  deplanements  per  diverted  operation  are  the  same  as  at  the 
existing  airport. 

Based  upon  investigation  of  activity  and  capacity,  it  was  determined  that  it 
would  not  be  possible  to  accommodate  diverted  operations  in  the  year  2000  in 
another  air  carrier  airport  in  any  of  the  hubs  in  the  four  scenarios.  While  it 
is  recognized  that  some  would  argue  that  such  accommodation  would  be  possible 
at  another  air  carrier  airport  or  possibly  at  a general  aviation  airport  with 
albeit  substantial  upgrading,  it  was  decided  as  a consequence  to  formulate  new 
airports  in  a somewhat  Spartan  fashion  with  somewhat  reduced  costs,  thus  strik- 
ing something  of  a balance  between  the  cost  of  a new  airport  and  the  cost  of 
substantial  upgrading  and  renovation  of  an  existing  nonmajor  airport. 


4-8 


TABLE  4-5.  HUB  CAPACITY  DEFICITS  AND  DIVERSIONS 
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To  determine  the  approximate  size  of  a new  airport,  linear  interpolation 
was  used  again  with  the  delay  model.  In  conjunction  with  the  San  Diego  data, 
this  produced  the  following  estimates  of  activity  at  an  airport  with  a single 
runway  which  would  not  violate  the  design  standard  of  4 minutes  of  average 
delay:  285,000  operations  with  UG3RD  and  peak  spreading,  242,000  operations 
with  peak  spreading  alone,  and  212,000  operations  with  neither  peak  spreading 
nor  UG3RD.  These  capacities  comfortably  accommodate  the  diverted  operations 
in  table  4-5  with  the  exceptions  of  New  York  and  San  Francisco  in  scenario  1. 

In  these  two  cases  it  is  necessary  to  posit  two  runways.  Using  data  on  Dal las- 
Fort  Worth  from  the  MITRF  study,  the  activity  which  would  not  violate  the 
design  standard  of  4 minutes  of  average  delay  was  estimated  as  follows: 

(>68,000  operations  with  UG3RD  and  peak  spreading,  571,000  operations  with  peak 
spreading  alone,  and  505,000  operations  with  neither  peak  spreading  nor  UG3RD. 

ACCOMMODATION  01  Gl.M  RAT  AVIATION 

Table  4-t>  demonstrates  that  overall  80  percent  of  general  aviation  operations 
in  the  year  2000  could  he  accommodated  without  exceeding  the  design  standard  of 
4 minutes  of  average  delay  in  hubs  that  provided  an  additional  major  new  air- 
port. This  percentage  ranges  from  75  percent  and  76  percent  in  scenarios  1 and 
2,  respectively,  to  100  percent  in  scenarios  3 and  4.  This  accommodation  is 
due  to  the  lumpiness  of  capital  investment  in  runways;  that  is,  the  number  of 
additional  runways  must  be  one  or  two. 

Tables  4-7  through  4-10  add  similar  calculations  on  the  accommodation  of 
general  aviation  in  hubs  without  a major  new  airport,  where  the  average  delay 
criterion  is  (>  minutes  rather  than  4 minutes.  Overall,  72  percent  of  general 
aviation  operations  could  be  accommodated  in  hubs  without  a major  new  airport, 
ranging  from  51  percent  in  scenario  1,  through  74  percent  in  scenarios  2 and 
4,  to  82  percent  in  scenario  3. 

The  percentage  of  general  aviation  operations  accommodated  in  all  hubs 
(both  with  and  without  a major  new  airport)  would  range  as  follows:  60  percent 
in  scenario  1,  percent  in  scenario  2,  75  percent  in  scenario  4,  and  84  per- 
cent in  scenario  3,  with  the  overall  figure  being  73  percent. 

If  advantage  were  taken  of  the  construction  of  a major  new  airport  to 
provide  the  necessary  additional  facilities  for  general  aviation  at  much  less 
cost  per  operation,  the  accommodation  of  general  aviation  would  range  from  70 
percent  in  scenario  1,  through  75  percent  in  scenario  4 and  78  percent  in 
scenario  2,  to  84  percent  in  scenario  3,  with  the  overall  figure  being  77  per- 
cent. In  scenario  1 , 5 of  the  10  new  airports  would  require  additional  facili- 
ties to  fully  accommodate  general  aviation.  In  this  case,  15  of  the  21  hubs 
would  fully  accommodate  general  aviation  while  the  remaining  6 hubs  would 
accommodate  32  percent  of  general  aviation  activity.  Hubs  impacted  would  be 
Cleveland,  Houston,  Las  Vegas,  Miami,  New  Orleans,  and  San  Diego.  Of  the 
general  aviation  activity  not  accommodated,  81  percent  would  be  attributed  to 
Cleveland,  Miami,  and  New  Orleans. 

In  scenario  2,  one  of  the  four  new  airports  would  require  additional 
facilities  to  fully  accommodate  general  aviation.  In  this  case,  14  of  the  21 
hubs  would  fully  accommodate  general  aviation  while  the  remaining  7 hubs  would 
accommodate  49  percent  of  general  aviation  activity.  Hubs  impacted  would  be 
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Grand  Total  8,698  4,943  13,641  11,048  2,593  2,188  1,753 


TABLE  4-7.  ACCOMMODATION  OF  GENERAL  AVIATION  IN  2000  IN  SCENARIO 
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The  delay  criterion  is  4 minutes  for  hubs  with  a new  airport  and  6 minutes  for  hubs  without 


TABLE  4-8.  ACCOMMODATION  OF  GENERAL  AVIATION  IN  2000  IN  SCENARIO  2 
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The  delay  criterion  is  4 minutes  for  hubs  with  a new  airport  and  6 minutes  for  hubs  without  a new 
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delay  criterion  is  4 minutes  for  hubs  with  a new  airport  and  6 minutes  for  hubs  without  a new 
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The  delay  criterion  is  4 minutes  for  hubs  with  a new  airport  and  6 minutes  for  hubs  without  a new 


Cleveland,  Denver,  Miami,  Minneapolis,  New  Orleans,  St.  Louis,  and  Seattle. 
Of  the  general  aviation  activity  not  accommodated,  76  percent  would  be 
associated  with  Minneapolis,  New  Orleans,  and  St.  Louis. 


In  scenario  3,  none  of  the  three  new  airports  would  require  additional 
facilities  to  fully  accommodate  general  aviation.  At  16  of  the  21  hubs, 
general  aviation  would  be  fully  accommodated  while  the  remaining  5 hubs  would 
accommodate  56  percent  of  general  aviation  activity.  Hubs  impacted  would  be 
Miami,  Minneapolis,  New  Orleans,  Philadelphia,  and  St.  Louis.  Of  the  general 
aviation  activity  not  accommodated,  62  percent  would  be  associated  with 
Minneapolis  and  New  Orleans. 

In  scenario  4,  the  single  new  airport  would  not  require  additional  facilities 
to  fully  accommodate  general  aviation.  At  13  of  the  21  hubs,  general  aviation 
would  be  fully  accommodated  while  the  remaining  8 hubs  would  accommodate  54 
percent  of  general  aviation  activity.  Hubs  impacted  would  be  Boston,  Cleveland, 
Miami,  Minneapolis,  New  Orleans,  New  York,  Philadelphia,  and  St.  Louis.  Of 
the  general  aviation  activity  not  accommodated,  59  percent  could  be  attributed 
to  Minneapolis,  New  York,  and  St.  Louis. 

Including  all  general  aviation  operations  would  increase  the  number  of  hubs 
with  capacity  deficits  in  the  year  2000  by  five  to  eight,  depending  upon  the 
scenario.  Building  an  additional  five  to  eight  major  new  airports  to  accommo- 
date general  aviation  activity  to  provide  acceptable  delays  at  the  airports 
analyzed  would  not  be  prudent.  An  analysis  of  alternatives  for  accommodating 
general  aviation  activity  at  existing  or  new  reliever  airports  should  be 
accomplished  prior  to  any  firm  decision  to  construct  a major  new  airport. 
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CHAPTER  5.  COSTS  AND  REVENUES 


SECTION  1.  NEW  AIRPORT  CAPITAL  COSTS 


DESIGN  AIRPORTS 


Utilization  of  Design  Airports 

In  actual  practice,  development  of  a new  major  airport  on  a virgin  site 
requires  an  enormous  planning  effort  involving  a vast  amount  of  background 
data.  Once  this  data  lias  been  collected,  a number  of  alternative  plans  can 
be  generated  which  will  eventually  result  in  the  selection  of  a specific  air- 
port design,  precisely  tailored  for  the  particular  site  in  question.  For  the 
purposes  of  this  study,  however,  such  precise  planning  is  not  necessary  in  order 
to  satisfy  the  objective  of  determining  airport  capital  costs  at  the  national 
level,  it  is  sufficient  to  utilize  design  airports  which  can  be  developed  to 
represent  typical  conditions  and  costs.  This  procedure  will  obviously  intro- 
duce errors  into  the  estimated  cost  of  each  hub  airport,  but  it  is  safe  to 
assume  that  these  errors  will  substantially  cancel  out  on  the  average  in 
approximating  the  total  cost  of  new  airports  in  the  hubs  under  study. 

In  selecting  representative  cost  factors  for  the  design  airports,  it  is 
necessary  to  consider  such  site-dependent  variables  as  access,  site  preparation, 
aircraft  mix,  atmospheric  and  wind  conditions,  and  site  altitude.  Some  of 
these  variables  are  dependent  on  regional  characteristics  (i.e.,  aircraft  mix) 
while  others  are  a result  of  actual  site  selection,  which  in  most  hubs  has  not 
taken  place.  Therefore,  unit  costs  are  employed  which  will  tend  to  compensate 
for  all  variables  at  a national  level.  For  example,  a long  access  road  over 
difficult  terrain  at  one  airport  would  likely  be  balanced  by  a shorter  simple 
access  road  at  another  site.  Additionally,  individual  hub  airport  costs  are 
refined  by  applying  regional  construction  cost  indices  and  land  values. 

The  introduction  of  a design  airport  into  any  one  of  the  hub  areas  will 
result  in  a major  increase  in  that  hub's  air  traffic  capacity.  In  some  areas, 
where  introduction  of  a new  airport  would  suddenly  provide  a great  deal  of 
surplus  capacity,  it  could  be  argued  that  expansion  of  existing  facilities 
would  be  a more  cost-effective  strategy.  In  this  respect,  the  concept  of  a 
design  airport  represents  an  additional  simplification.  However,  this  simplifi- 
cation seems  justified  by  the  fact  that  capital  costs  associated  with  the 
expansion  of  existing  facilities  might  very  well  approximate  the  costs  of 
constructing  a completely  new  facility. 

Airport  Configuration 

The  simplest  type  of  airport  configuration  is  the  single  runway,  oriented 
to  take  advantage  of  prevailing  winds  for  maximum  operating  efficiency.  Since 
a large  proportion  of  the  potential  new  airport  operations  are  air  carrier,  it 
was  also  deemed  necessary  to  include  a single  parallel  taxiway.  This  airfield 
configuration  results  in  the  capacity  data  provided  in  chapter  4 for  a new 
single  runway  airport,  as  modified  by  the  various  scenarios.  A runway  length 
of  10,000  feet  was  selected,  although  in  actual  practice,  take  off  runway 
length  is  determined  by  airport  elevation,  airport  reference  temperature, 
effective  runway  gradient,  and  gross  takeoff  weight  of  the  design  aircraft. 
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In  order  to  substantially  increase  the  capacity  of  a single  runway  airfield, 
it  is  necessary  to  add  a second  runway.  This  may  result  in  several  types  of 
airport  configurations,  depending  primarily  on  wind  conditions  and  site  limita- 
tions. In  the  absence  ot  any  specific  site  criteria,  however,  the  most  efficient 
design  consists  of  double  parallel  runways  separated  by  at  least  5,000  feet  to 
allow  independent  landings  and  take  offs,  again  with  parallel  taxiways.  The 
capacity  data  for  this  design  is  also  given  in  chapter  4.  It  is,  of  course, 

entirely  possible  that  crosswind  conditions  at  some  of  the  hub  areas  would 

dictate  an  airfield  configuration  different  from  this  double  parallel  runway 
design.  However,  this  divergence  would  not  be  likely  to  result  in  a serious 
loss  in  operating  capacity  nor  would  ii  have  a significant  impact  on  capital 
costs . 

In  addition  to  runways  and  taxiways,  airfield  design  also  includes  provision 
for  passenger  and  cargo  terminal  aprons  and  connecting  taxiways.  In  the  case  of 

the  single  runway  design,  the  terminal  area  is  assumed  to  be  located  near  the 

center  of  the  runway,  as  close  as  possible  to  the  main  parallel  taxiway.  In  the 
case  of  the  double  runway  configuration,  the  terminal  area  is  again  situated  near 
the  center  of  the  runways  longitudinally,  as  well  as  being  placed  midway  between 
runways  in  the  transverse  direction.  This  arrangement,  being  the  most  compact, 
offers  the  greatest  efficiency  in  terms  of  pavement  area  and  aircraft  taxiing 
distance.  The  landside  configuration  of  a design  airport  allows  the  planner  a 
great  deal  more  freedom  of  choice  than  the  airside  configuration,  and  for  this 
reason  development  of  a specific  landside  design  is  not  considered  practicable. 
The  objective  of  a landside  configuration  is  to  provide  a passenger  and  cargo 
capacity  and  an  aircraft  service  capability  which  is  at  least  adequate  to  prevent 
delay  of  aircraft  operations  on  the  airside.  In  the  development  of  a new  air- 
port, this  objective  should  normally  be  attainable,  and,  therefore,  landside 
restrictions  are  not  permitted  to  affect  the  operating  capacity  of  design  air- 
ports developed  in  this  study.  It  is  important  to  emphasize,  however,  that 
certain  landside  conditions  can  indeed  impose  severe  stress  on  total  airport 
capacity.  These  and  other  restraints,  such  as  increased  securitv  precautions 
in  passenger  terminals  and  rising  costs  of  building  construction,  will  compete 
with  airside  restraints  for  priority  in  the  evolution  of  new  airport  master 
plans . 

band  Requirements 

Once  the  basic  airport  configuration  lias  been  determined  according  to  air- 
port activity,  it  is  possible  to  investigate  the  two  major  factors  comprising 
capital  costs,  site  development  and  construction  costs.  The  first  factor, 
site  development,  encompasses  the  processes  of  site  selection,  land  acquisition, 
and  basic  site  preparation,  including  grading  and  the  provision  of  drainage. 

The  initial  task  is  obviously  to  determine  the  size  of  the  site  required  for 
the  design  airports  under  consideration.  In  the  early  days  of  aviation,  most 
airports  were  located  near  downtown  areas,  and  site  dimensions  were  determined 
directly  by  the  operating  characteristics  of  the  airfield.  The  site  boundaries 
included  enough  land  for  the  terminal  area,  airfield,  and  space  for  clear  zones 
and  navigational  aids  adjacent  to  the  runways.  When  an  additional  amount  of 
land  is  added  to  allow  for  reasonable  expansion,  this  area  still  gives  us  what 
might  be  considered  the  basic  airjiort  site.  In  the  case  of  the  single  runway 
airport,  this  site  is  approximately  3,500  acres.  However,  due  to  the  rapidly 
changing  aircraft  characteristics  of  the  past  20  years,  other  constraints, 
particularly  noise  impacts,  have  greatly  complicated  the  process  of  airport  site 


planning.  Federal  legislation,  in  the  form  of  the  Airport  and  Airway  Develop- 
ment Act  of  1970  and  the  Environmental  Policy  Act  of  1909,  establishes  require- 
ments designed  to  protect  the  natural  environment  and  local  communities  from 
the  negative  effects  of  airport  development.  These  Federal  requirements, 
coupled  with  local  statutes  and  good  planning  practice,  have  led  to  the  inclusion 
of  buffer  cones  as  part  of  the  land  requirements  for  all  new  major  airports  in 
the  United  States.  An  additional  advantage  of  these  buffer  zones  is  that  they 
allow  airport  authorities  greater  control  over  land  use,  a situation  which  has 
major  benefits,  for  example  in  maintaining  the  obstruction  clearances  necessary 
for  air  navigation.  In  order  to  use  airport  property  to  the  best  advantage,  it 
is  sometimes  possible  to  obtain  revenue  from  these  buffer  zones  by  leasing  out 
portions  of  the  land  for  activities  which  are  compatible  with  the  airport 
environment . 

A new  airport  can  have  serious  impacts  on  air  and  water  quality,  ambient 
noise  levels,  and  ecological  processes.  The  master  plan  for  each  new  airport 
site  must  address  these  environmental  problems  by  identifying  what  the  site- 
specific  problems  arc,  providing  means  to  minimize  or  mitigate  the  adverse 
impacts,  and  preserving  any  outstanding  ecological  values  of  t lie  site  or 
beneficial  impacts  of  the  airport.  To  achieve  this  solution,  each  environ- 
mental factor  must  be  studied  in  detail  on  a site-specific  basis. 

However,  certain  conclusions  can  be  made  about  the  effect  of  environmental 
values  on  airport  size  on  a non-site-specific  basis.  Aircraft  noise  is  usually 
the  overriding  environmental  criterion  for  sizing  an  airport.  The  envelope  of 
moderate  residential  noise  impact  for  a large  airport  often  covers  40  to  50 
square  miles.  Severe  noise  impacts  for  such  an  airport  can  occur  in  areas  of 
up  to  20  square  miles.  Most  other  environmental  criteria  only  affect  rela- 
tively small  areas.  The  only  sure  way  to  prevent  incompatible  land  uses  is 
for  tlie  major  impact  area  to  be  within  the  airport  site.  Recent  new  airport 
plans  have-  attempted  to  provide  a buffer  zone  by  including  the  area  of  severe 
noise  impacts  within  the  airport  site  boundaries.  Examples  of  this  type  of 
solution  are  Dallas-Ft.  Worth  Airport  which  has  an  area  of  17,500  acres,  and 
Dulles  Airport  witli  10,000  acres.  An  extreme  case  is  the  new  Montreal  Airport. 

In  an  attempt  to  both  control  noise  impacts  and  land  development  it  was  neces- 
sary to  use  90,000  acres  for  the  site.  Based  on  state-of-the-art  noise  data, 
the  inclusion  of  the  severe  noise  impact  area  within  the  airport  boundaries 
requires  a minimum  total  of  about  8,000  acres  for  a single  runway  airport  and 
about  12,000  acres  for  a dual  runway  airport.  These  figures  can  be  modified 
on  a site-specific  basis  by  such  factors  as  the  presence  of  existing  compatible 
land  uses  (i.e.,  waterways,  industrial  areas,  etc.)  that  are  not  likely  to 
change  and,  therefore,  need  not  be  purchased. 

Another  important  environmental  factor  is  water  quality  and  domestic  and 
industrial  sewage.  Water  and  waste  treatment  facilities  may  require  land  in 
areas  that  may  not  be  within  the  noise  impact  area.  For  example,  an  on-site 
solid  waste  disposal  site  should  be  located  away  from  flight  paths  to  prevent 
safety  problems  with  birds.  Air  pollution  impacts  are  not  as  extensive  as  the 
noise  impacts,  and  will  usually  be  restricted  to  inside  the  area  chosen  on  a 
noise  criteria  basis.  However,  individual  sites  must  be  analyzed  to  confirm 
this  assumption. 

The  importance  of  a buffer  zone  extends  beyond  these  specific  environmental 
considerations.  A buffer  zone  can  act  as  a land  bank  for  future  compatible 
industrial  land  development,  and  produce  revenues  for  the  airport.  It  can 
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act  as  a natural  resource  by  providing  areas  of  open  space  for  recreation, 
wildlife,  etc.  In  addition,  the  buffer  cone  can  mitigate  the  sociological 
impacts  of  the  airport  by  making  the  physical  characteristics  of  the  airport 
as  unobtrusive  as  possible. 

While  environmental  impact  is  the  major  element  acting  to  increase  airport 
land  requirements,  an  opposite  effect  is  exerted  by  the  influence  of  rising 
land  costs  in  the  vicinity  of  major  airports,  which  tends  to  limit  airport 
size.  At  the  same  time,  both  of  these  factors  also  act  in  concert  to  propel 
airport  sites  away  from  urban  centers  into  rural  areas,  where  population  is 
dispersed  and  hence  noise  impacts  are  minimized  and  assemblage  of  real  estate 
becomes  easier  and  less  expensive.  But  this  tendency  is  again  counter- 
balanced by  the'  inconvenience  and  costs  associated  with  longer  access  routes 
from  hub  center  to  airport.  All  of  these  various  factors  form  a complex  web 
which  can  only  be  unravelled  by  exhaustive  research  and  public  discussion. 
Therefore,  this  study  will  not  attempt  more  than  a very  preliminary  assump- 
tion as  to  new  airport  site  location  and  size,  except  for  those  hubs  in  which 
favored  sites  for  new  airports  have  already  been  identified.  The  general  site 
areas  which  have  been  selected  are  8,000  acres  for  a single  runway  design  air- 
port and  12,000  acres  for  a double  runway  design  airport. 

The  site  location  is  hypothetically  set  at  SO  miles  from  the  CB0,  which  in 
turn  would  entail  an  average  of  10  miles  of  highway  to  connect  with  the  existing 
road  system.  Total  costs  of  airport  access  could  result  in  somewhat  higher 
figures  than  are  used  in  this  study,  especially  if  rail  rapid  transit  is  devel- 
oped as  an  alternate  travel  mode.  However,  through  proper  planning,  the  costs 
of  airport  access  can  be  shared  by  other  activities  which  benefit  from  increased 
transportation  availability,  thus  reducing  capital  costs  actually  attributable 
to  airport  development. 

In  determining  land  area  requirements  for  a new  airport,  the  possibility  of 
future  expansion  may  indicate  the  advisability  of  purchasing  an  excess  amount 
of  property  during  initial  development . This  practice  is  particularly  necessary 
at  hubs  where  plans  call  for  the  existing  airport  eventually  to  be  completely- 
replaced  by  a new  airport.  Since  none  of  the  10  hubs  in  question  has  actually 
adopted  such  a measure,  however,  this  report  will  not  attempt  to  anticipate 
future  policy.  The  site  areas  selected  permit  a generous  amount  of  space  for 
expansion  of  facilities  but  do  not  extend  into  the  realm  of  land  banking.  Of 
course,  at  certain  hubs,  preliminary  site  selection  lias  already  been  made  and 
these  site  areas  are  adopted  intact.  Refer  to  chapter  7 for  a further  discussion 
of  existing  airport  relocation. 

Two  other  factors  which  impact  on  site  development  costs  arc  availability  of 
utilities  and  geophysical  obstacles  to  construction.  As  in  the  case  of  access 
costs,  utility  costs  will  be  aggravated  by  the  selection  of  a site  remote  from 
the  existing  urban  infrastructure.  A hypothetical  distance  of  10  miles  was 
chosen  for  transmission  of  electric  power,  fuel,  water,  sewage  disposal,  etc. 

Airport  site  selection  is  greatly  dependent  on  the  condition  of  the  natural 
terrain.  Not  only  must  the  vicinity  be  free  of  hazards  to  air  navigation,  hut 
also  sites  which  contain  obstacles  to  construction,  such  as  hills  or  swamp  areas, 
should  be  avoided.  In  order  to  substantially  reduce  land  acquisition  costs  and 
noise  impacts,  several  of  the  bubs  have  considered  proposals  to  build  new  air- 
ports over  water.  While  this  strategy  may  someday  he  economically  feasible,  it 
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is  not  likely  that  such  proposals  will  be  acted  upon  before  the  year  2000.  For 
the  purposes  of  this  study,  it  was  assumed  that  a careful  site  selection  process 
would  eliminate  the  possibility  of  excessive  site  preparation  costs. 

NF.W  AIRPORT  CAPITAL  COSTS 


Land  Acquisition  Costs 

Since  land  acquisition  costs  account  for  the  greatest  fluctuation  in  new 
airport  design  costs,  they  will  be  discussed  in  further  detail.  A summary  is 
provided  in  table  5-1. 

a.  Atlanta  - The  city  of  Atlanta  purchased  10,000  acres  with  as  yet 
undetermined  boundaries  out  of  a 40,000-acre  site  assembled  and  owned  by 
Adelphi  Corporation  in  July  1075.  The  city  had  30  months  to  identify  the 
precise  parcel  they  wish  to  use.  The  land  was  purchased  at  the  price  of 
$987  per  acre  for  a total  of  approximately  510  million. 

h.  Boston  - Previous  studies  have  identified  four  possible  sites  in- 
cluding an  Air  Force  base  which  could  probably  be  obtained  at  minimal  cost, 
the  extent  of  settlement  in  Massachusetts  is  such  that  the  availability  of  an 
undeveloped  tract  of  5,000  to  10,000  acres  is  highly  unlikely.  It  is  likely 
that  significant  residential  relocation  would  be  required  which  would  have  a 
great  impact  on  land  acquisition  costs.  The  bottom  range  of  costs  was  esti- 
mated to  be  $5,000  to  $10,000  per  acre.  The  latter  price  is  used  based  on 
the  considerations  noted  above. 

c.  Chicago  - Five  years  ago  a number  of  potential  sites  were  identified. 
One  site  was  in  Greengarden  Township,  Will  County,  Illinois.  Rural  land  in 

Will  County  is  now  selling  at  $4,000  per  acre. 

d.  Denver  - Denver  is  actively  considering  the  possibility  of  a new 
airport.  No  site  has  been  selected.  However,  the  best  general  location 
seems  to  be  east  of  Denver  in  the  dry  land  farming  belt,  well  away  from  the 
mountains.  No  development  pressures  are  expected  east  of  Denver  due  to  the 
inhospitality  of  the  area.  Maximum  land  costs  would  be  in  the  range  of  $500 
per  acre. 


e.  Minneapolis  - A site  search  area  north  of  the  Twin  Cities  lias  been 
identified.  Land  costs  in  this  area  are  expected  to  be  $3,000  per  acre. 

f.  New  York  - Studies  have  highlighted  the  virtual  impractical ity  of 

a new  airport  in  the  New  York  metropolitan  area,  primarily  due  to  environmental 
considerations.  This  relief  must  be  provided  by  increased  use  of  outlying  air- 
ports. Of  these,  Stewart  Airport  is  considered  to  have  the  potential  for 
providing  at  least  a portion  of  this  relief  by  virtue  of  its  existing  land 
availability  and  location  with  respect  to  projected  regional  growth. 

g.  Philadelphia  - Philadelphia  has  no  potential  sites  identified. 
Property  values  typical  of  outer  Rucks  and  Chester  Counties,  which  are  about 
30  miles  from  the  CBD,  are  $10,000  per  acre. 

h.  St.  Louis  - A new  18,650-acre  site  had  been  selected  in  Monroe 
County,  Illinois.  Land  is  expected  to  cost  in  the  range  of  $900  to  $1,500 
per  acre,  with  the  latter  value  being  used  here. 
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TABLE  5-1.  LAND  ACQUISITION  COSTS 
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i.  San  Francisco  - Marin  County  has  applied  to  the  U.S.  General 
Services  Administration  to  acquire  Hamilton  Air  Force  Base  and  intends  to 
restrict  it  to  commuter  traffic  for  at  least  5 years.  Typical  prices  for 
land  on  the  suburban  fringe  of  the  urban  area  are  estimated  at  $3,000  to 
$5,000  per  acre,  with  the  latter  value  being  used  here. 

j.  Seattle  - Seattle  presently  has  no  active  plans  for  a new  air 
carrier  airport.  Northeast  King  County  was  identified  as  a good  hypothetical 
site  for  an  airport.  Typical  land  costs  can  be  estimated  at  $5,000  per  acre. 

Construction  Costs 


Once  a site  lias  been  acquired  and  basic  site  preparation  (excavation,  fill, 
grading)  has  been  accomplished,  actual  construction  can  begin.  The  costs  of 
airfield  development  are  derived  from  the  airfield  configuration  and  associated 
navigational  aids  and  are  given  in  table  5-2.  Runway  and  taxiway  lengths  were 
discussed  in  a preceding  paragraph,  while  widths  are  determined  by  FAA  regu- 
lations. The  dimensions  of  terminal  aprons  are  more  flexible,  being  a product 
of  aircraft  mix  and  passenger  and  cargo  processing  concepts.  A typical  apron 
area  can  be  approximated  using  a linear  gate  system  with  20  to  25  gates  and 
15  to  20  remote  parking  positions  accommodating  Group  II  aircraft  (DC-10, 

L- 1011) , doubling  these  figures  for  a double  runway  airfield.  As  aircraft  mix 
varies,  the  number  of  gates  will  tend  to  increase  while  gate  dimensions  decrease. 
Navigational  aids  (airfield  lighting,  1LS,  and  air  traffic  control  electronic 
equipment)  are  based  on  requirements  for  Category  II  flight  operations. 

There  are  several  formulas  available  for  estimating  gross  terminal  building 
area,  although  in  practice,  wide  variations  exist  depending  on  local  conditions. 
The  most  important  criterion  is  the  number  of  "typical  peak-hour  passengers" 
which  is  normally  a function  of  aircraft  mix,  flight  scheduling,  and  the  number 
of  annual  .enpl anement s . Other  considerations  are  the  ratio  between  domestic 
and  international  traffic,  t he  type  of  passenger-to-aircraft  connection  (loading 
bridge,  passenger  transfer  vehicle,  etc.),  the  amount  of  commercial  space,  and 
management's  policy  with  regard  to  future  expansion.  While  this  study  provides 
an  indication  of  the  number  of  annual  enplanements  at  each  new  airport  through 
the  year  2000,  the  many  variables  mentioned  above  make  an  accurate  prediction 
of  individual  hub  terminal  areas  impractical.  Instead,  an  overall  average  of 
annual  enplanements,  used  with  the  formulas  given  in  chapter  2 and  adjusted 
for  actual  construction  experience,  provide  an  estimate  of  design  terminal  area. 
Design  cargo  terminal  areas  were  arrived  at  in  a similar  manner. 

Access  costs  at  new  airports  are  a function  of  such  factors  as  modal  choice, 
the  passenger-visitor  ratio,  number  of  employees,  and  passenger  volume.  Modal 
choice  describes  the  percentage  of  passengers  utilicing  the  available  transpor- 
tation modes:  bus,  limousine,  private  auto,  taxi,  rental  car,  rapid  transit, 
helicopter,  etc.  The  private  auto  continues  to  be  the  primary  transportation 
mode  for  airline  passengers  in  the  United  States.  This  fact  indicates  a four- 
lane  access  highway  to  the  airport  with  an  additional  four  lanes  provided  at 
terminal  curbs  for  originating  passengers.  Parking  space  requirements  for 
passengers,  visitors,  and  employees  are  determined  according  to  the  formulas 
given  in  chapter  2.  Airport  service  roads  comprise  the  final  component  of 
airport  access  costs. 

A breakdown  of  airport  utility  elements  is  given  in  table  5-2  for  both  design 
airports.  The  primary  capital  costs  of  utility  installation  arc  those  associ- 
ated with  long-distance  transmission,  as  discussed  above. 
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TABLE  5-2.  DESIGN  AIRPORT  BUILDING  AND  CONSTRUCTION  COSTS 

( 1976  dollars) 
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As  is  usual  in  construction  estimates,  a contingency  factor  of  10  percent 
is  applied  to  the  basic  construction  cost  total.  To  this  figure  is  applied  a 
15  percent  factor,  which  represents  the  costs  of  planning,  design,  engineering, 
and  contract  administration.  Table  5-2  also  gives  the  Federal  participation  in 
each  kind  of  cost  in  the  absence  of  the  present  limitation  of  $10  million 
annually  to  any  one  airport. 

Total  Costs  by  Hub 

Table  5-5  uses  regional  cost  indices  to  apply  the  design  airport  costs  of 
table  5-2  to  each  hub.  Also  given  in  table  5-3  are  the  land  costs  and  Federal 
participation  in  land  costs  at  a rate  of  75  percent.  Total  costs  range  from 
52.6  billion  in  scenario  1 to  $0.2  billion  in  scenario  4.  Federal  partici- 
pation ranges  from  $1.2  billion  in  scenario  1 to  $0.1  billion  in  scenario  4. 

SECTION'  2.  COMPARISON  OF  CAPITAL  COSTS  WITH  DELAY  REDUCTION  BENEFITS 

Table  5-4  develops  a comparison  of  capital  costs  with  delay  reduction 
benefits.  Since  the  airport  system  in  a hub  is  assumed  to  be  designed  for  an 
average  delay  of  4 minutes  if  there  is  a persistent  capacity  deficiency,  and 
since  no  more  traffic  is  assumed  to  be  diverted  than  that  traffic  necessary  to 
bring  the  existing  airport  down  to  an  average  delay  of  4 minutes,  the  average 
delay  at  the  new  airport  will  be  4 minutes  or  less.  It  is  assumed  that  the 
average  delay  will  be  4 minutes  at  the  new  airport  and  consequently  throughout 
the  hub. 

It  is  also  assumed  that  the  reduction  in  delay  will  be  constant  throughout 
the  life  of  the  new  airport.  The  reduction  in  average  delay  will  be  the  dif- 
ference between  4 minutes  and  the  estimated  average  delay  for  the  year  of 
capacity  deficiency.  If  the  life  of  the  new  airport  is  25  years,  the  value  of 
the  delay  reduction  over  the  entire  airport  life  at  a point  2.5  years  before 
the  year  of  capacity  deficiency  is  7.5  times  the  annual  delay  reduction,  using 
the  discount  rate  of  10  percent.  The  point  2.5  years  before  the  year  of  capacity 
deficiency  and  hence  of  airport  opening  is  assumed  to  be  the  midpoint  of 
construct  ion. 

The  reduction  in  total  aircraft  delay  is  the  reduction  in  average  delay 
multiplied  by  the  number  of  aircraft  operations,  and  is  valued  at  $700  per  hour. 
The  reduction  in  total  passenger  delay  is  the  reduction  in  average  delay  multi- 
plied by  the  number  of  passengers  (including  through  passengers),  and  is  valued 
at  $12.50  per  hour.  It  is  then  possible  to  compare  the  total  value  of  delay 
reduction  with  t he  total  capital  cost  of  a new  airport. 

Table  5-4  gives  a break-even  average  delay,  which  is  the  average  delay  at  the 
existing  airport (s)  without  a new  airport  that  equates  the  delay  reduction  bene- 
fit to  capital  costs.  The  last  column  of  the  table  gives  the  ratio  of  the  delay 
reduction  benefit  to  the  construction  costs,  which  is  algebraically  equivalent 
to  the  difference  between  the  estimated  delay  and  4 minutes  divided  by  the  dif- 
ference between  the  break-even  delay  and  4 minutes. 

The  break-even  delay  was  greater  than  the  estimated  delay  in  four  cases,  three 
of  which  were  scenario  1 in  Boston  in  1985,  scenario  2 in  San  Francisco  in  1985, 
and  scenario  2 in  Boston  in  1995.  In  these  three  cases  the  analysis  was  repeated 
for  5 years  later,  with  the  result  that  the  break-even  delay  became  less  than  the 
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New  Airport  Capital  Costs, 

Regional  millions  of  1976  dollars 

Cost  Indices8  Construction  Buildings  Land  Total 
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estimated  delay.  In  the  case  of  scenario  3 in  Boston  in  2000,  it  was  not  pos- 
sible to  shift  the  analysis  5 years  later,  with  the  result  that  this  case  was 
dropped  from  the  totals  and  excluded  from  further  analysis. 

SECTION  3.  AIRPORT  FINANCIN'!! 

Undertaking  construction  of  a major  new  airport  or  substantially  enlarging 
an  existing  airport  is  a capital-intensive  effort  requiring  a relatively  long 
lead  time.  Not  only  must  the  project  be  adequately  planned,  but  adequate  funds 
to  finance  the  project  are  mandatory. 

The  analysis  in  section  1 indicates  that  if  the  percentage  of  Federal  parti- 
cipation in  airport  projects  now  legislated  continues  into  the  period  when 
major  new  airports  are  constructed,  well  over  half  of  the  cost  burden  will  be 
placed  upon  local  sponsors  and  states. 

Private  capital  has  been  the  primary  lender  for  civil  airport  development 
in  the  past,  accounting  for  approximately  43  percent  of  funds  raised  from  all 
sources  for  large  airports.  For  the  most  part,  these  funds  are  raised  through 
the  sale  of  general  obligation  and  revenue  bonds. 

General  obligation  bonds  carry  the  full  faith  and  credit  of  the  issuer. 
Revenues  to  service  a general  obligation  bond  issue  come  from  all  the  taxes 
and  income  of  the  local  government.  This  results  in  lower  interest  rates 
(tax-exempt  to  investors). 

General  obligation  bonds  become  part  of  the  outstanding  debt  of  the  local 
community,  and  this  has  several  ramifications.  First,  there  is  usually  a 
statutory  debt  limit  which  the  local  government  cannot  exceed.  A common  limita- 
tion is  that  debt  cannot  exceed  a given  percentage,  say  2,  5,  or  10  percent,  of 
the  valuation  of  taxable  property  in  the  community. 

If  statutory  limits  have  been  reached,  or  governments  desire  to  reserve  any 
remaining  margin  for  other  local  public  works,  general  obligation  bond  finan- 
cing of  airport  projects  is  precluded.  If  the  debt  ceiling  is  raised  to  accom- 
modate additional  airport  bond  issues,  the  credit  rating  of  the  government  may 
be  affected,  resulting  in  higher  interest  costs.  Because  fiscal  pressures  on 
local  governments  for  all  types  of  activities  have  been  increasing,  debt  ceil- 
ings and  priorities  of  other  public  work  projects  probably  constitute  the  most 
significant  problem  for  general  obligation  bond  financing.  However,  there  are 
also  several  forms  of  psychological  limitations  such  as  adverse  taxpayer  re- 
action to  more  public  debt.  When  general  obligation  bonds  became  less  popular, 
the  concept  of  revenue  bonds  was  developed. 

Revenue  bonds  for  airport  development  do  not  constitute  a debt  of  the  local 
government.  They  are  sold  in  t he  private  capital  market  on  the  premise  that 
revenues  from  the  airport  will  be  sufficient  to  cover  interest  and  capital 
repayment  of  the  bond  over  the  period  of  the  loan.  Because  they  do  not  require 
pledge  of  the  faith  and  credit  of  the  state  or  municipality,  revenue  bonds  do 
not  normally  impinge  on  local  statutory  debt  limitations.  Generally,  the  only 
limitations  arc  economic  ones,  that  is,  how  large  a debt  revenues  will  support. 
Large-scale  financing  through  revenue  bonds  may  also  have  problems  in  the 
future.  A past  record  of  proven  earnings  and  good  management  is  the  best  basis 
for  selling  revenue  bonds.  This  limitation  is  either  in  the  form  of  unmarket- 
ability or  high  interest  rates,  or  both.  Another  limiting  factor  can  be  the 
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ability  of  the  airlines  to  guarantee  revenues  for  revenue  bonds.  While  this 
has  been  a common  practice  in  the  past,  the  current  financial  posture  of  the 
airlines  casts  some  doubt  on  their  future  ability  to  continue  the  practice. 

One  possibility  in  this  regard  is  for  the  Federal  Government  to  guarantee 
revenue  bonds.  This  would  reduce  the  liability  of  the  airlines  and  reduce 
interest  rates  somewhat.  On  the  other  hand,  the  Federal  role  would  become 
more  pronounced,  and  probably  only  specific  items  of  development  would  be 
eligible  for  funding  with  federally  guaranteed  bonds. 

Any  discussion  of  this  source  of  capital  immediately  raises  the  issue  of 
the  capability  of  state  and  local  government  to  raise  funds  for  airport 
development.  Available  information  indicates  that  air  carrier  airports  are 
generally  unable  to  generate  sufficient  operating  revenues  to  meet  operating 
expenses  and  support  moderate  capital  improvements  unless  annual  enplanements 
exceed  275,000.  The  cost  of  major  airport  development  cannot  usually  be  met 
by  revenues  at  airports  with  less  than  2 million  annual  enplanements. 

Significant  amounts  of  funds  might  not  be  available  from  revenues  from 
existing  airports  to  fund  new  large  airports.  One  exception  to  this  could  be 
the  establishment  of  a head  tax  or  ad  valorem  tax  at  an  existing  airport(s)  to 
help  fund  a new  airport.  Fven  at  a very  busy  airport  with  10  million  annual 
enplanements,  a $1  tax  would  require  10  years  to  generate  $100  million. 

One  unexplored  area  is  the  ability  and  willingness  of  states  to  assist  in 
establishing  new  airports.  At  the  present  time,  state  budgets  for  airport 
development  vary  from  nothing  at  all  to  several  million  dollars  annually.  It 
appears  that  one  way  states  could  help  is  through  the  existing  revenue  sharing 
program  authorized  by  the  State  and  Local  Fiscal  Assistance  Act  of  1972 
(P. L. 93-512) . Phis  Act  is  funded  through  a specially  created  trust  fund,  which 
is  authorized  to  he  allocated  among  the  states  for  "priority  expenditures." 

One  of  the  priority  expenditures  listed  in  the  Act  is  public  transportation, 
presumably  including  airports. 

Several  options  for  Federal  assistance  are  possible.  Some  of  these  are: 

Federal  Grant-in-Aid  Program 

If  up  to  $2  billion  were  required  for  new  airports  in  the  next  20  years  and 
the  Federal  Government  provided  75  percent  of  that  cost  through  a separate 
program  for  large  airports,  the  required  average  Federal  level  of  funding 
would  he  $75  million  per  year. 

Federal  Loans 


Federal  funds,  either  from  the  general  fund  or  the  trust  fund,  could  be 
used  to  grant  loans  to  airport  operators  to  construct  major  new  airports. 
These  loans  would  be  similar  to  and  replace  general  obligation  or  revenue 
bonds.  This  method  may  be  attractive  if  private  investors  cannot  be 
convinced  that  revenues  from  new  airports  will  become  available  within  a 
reasonable  time.  Federal  loans  could  possibly  be  paid  off  either  from 
airport  revenues  or  by  applying  future  grants  against  them. 


r 


Federal  Grants  for  Debt  Service 


Large  amounts  of  private  capital  could  be  made  available  if  the  Federal 
Government  were  to  make  grants  to  pay  the  debt  service  on  the  loans.  The 
attractiveness  of  this  proposal  is  that  it  permits  a large  amount  of  construc- 
tion for  a relatively  small  expenditure.  On  the  other  hand,  this  technique 
commits  the  Federal  Government  to  a long  term  obligation. 

Loan  Guarantees 

General  obligation  and/or  revenue  bonds  could  be  made  more  marketable  by 
the  Federal  Government  guaranteeing  payment.  A precedent  for  this  option 
exists  in  the  aircraft  loan  guarantee  program.  Unless  airport  operators 
defaulted  on  bond  payment  obligations,  this  option  would  not  require  any 
increase  in  Federal  taxes. 

SECTION  4.  OPERATING  SURPLUSES  AND  BUND  COVERAGE 

Table  5-5  includes  estimates  of  the  sum  of  the  operating  surpluses  at  the 
present  airport  (s)  studied  plus  a new  airport  in  a given  hub.  These  estimates 
are  based  upon  a least  squares  regression  developed  for  an  1INTB  master  plan:1 

S = 1.505  F.  - 01,586 

where  S denotes  operating  surplus  in  1 9 ^ 1 dollars  and  F.  denotes  enplaned  pas- 
sengers. This  equation  fits  80  percent  of  ttie  variation  in  data  for  92  air 
carrier  airports.  Operating  surpluses  were  put  into  1971  dollars  using  the 
implicit  price  deflator  of  state  and  local  government  purchases  of  goods  and 
services.  According  to  the  Bureau  of  Economic  Analysis,  the  1971  and  1976 
deflators  are  now  94.5  and  158.7,  respectively,  which  can  be  used  to  put  the 
equation  into  1976  dollars: 

S = 2.209  E - 154,423 

According  to  this  equation,  operating  surplus  is  zero  when  enplaned  passengers 
are  approximately  61,000.  This  equation  implies  that  operating  surplus  per 
enplaned  passenger  increases  as  the  number  of  enplaned  passengers  increase. 

An  operating  surplus  in  table  5-5  is  the  estimate  for  the  year  given.  Also 
shown  in  the  table  is  the  local  share  of  the  new  airport  capital  costs.  These 
costs  are  centered  2.5  years  before  the  opening  of  the  new  airport.  A bond  is 
posited  that  covers  the  capital  costs  and  grows  at  a given  rate  of  interest  for 
2 years.  The  bond  then  is  repaid  in  equal  annual  payments  for  a period  equal 
to  a given  economic  life  of  the  new  airport.  The  bond  payments  for  the  case  of 
10  percent  interest  and  an  airport  economic  life  of  25  years  are  given  in  table 
5-5.  If  the  operating  surpluses  devoted  to  the  retirement  of  these  bonds  are 
assumed  to  remain  constant  for  the  economic  life  of  the  new  airport,  the  cover- 
ages of  the  bond  payments  [the  ratio  of  the  operating  surpluses  to  the  bond 
payments)  are  as  given  in  the  table.  Increases  in  the  operating  surpluses  at 
both  the  old  and  new  airports  can  then  be  devoted  to  capital  replacement  at  the 
old  airport  (s) . 


’Howard,  Needles,  Taminen  Bergendoff,  Burlington  International  Airport 
lister  Plan:  Technical  Report  (Burlington:  City  of  Burlington,  April  1975). 
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Equal  annual  payments  for  25  years  at  10  percent  on  a bond  to  finance  the  local  share  of  new 
airport  capital  costs. 

State  pays  one-half  of  non-Federal  share. 


Table  5-5  estimates  that  for  all  hubs  in  a given  scenario,  the  coverage  is 
well  above  the  125  percent  requirement  for  a successful  revenue  bond.  The  only 
exceptions  to  this  are  San  Francisco,  Seattle,  and  Philadelphia  in  scenario  1. 
Table  5-0  gives  the  coverages  for  all  hubs  combined  in  scenarios  1 through  4. 

The  range  of  interest  rates  is  from  2 to  20  percent  and  the  range  of  airport 
economic  lives  is  10  years  to  40  years.  The  pattern  indicates  that,  in 
scenario  1,  coverage  is  greater  than  125  percent  for  any  interest  rate  less 
than  12  percent,  in  scenarios  2 and  3,  every  coverage  calculated  is  greater 
than  125  percent.  In  scenario  4,  where  the  only  new  airport  is  in  San  Francisco, 
t(ie  coverage  is  greater  than  125  percent  for  interest  rates  less  titan  8 percent. 

While  the  Federal  share  (table  5-3)  is  never  more  than  the  amount  in  the 
trust  fund  that  is  estimated  to  be  in  excess  of  the  requirements  of  existing 
programs,  it  is  of  interest  to  examine  the  case  where  there  is  a $10  million 
limitation  on  annual  Federal  aid  to  any  one  airport.  If  it  is  assumed  that 
airport  construction  takes  place  over  5 years  and  that  the  Federal  share  is  t lie 
maximum  of  $10  million  every  year,  tables  5-7  and  5-8  present  the  corresponding 
estimates  for  this  case.  The  coverages  in  table  5-7  (25  years  and  10  percent) 
are  still  generally  greater  than  125  percent,  but  with  more  exceptions,  espe- 
cially scenario  4,  where  the  only  new  airport  is  in  San  Francisco.  Table  5-8 
indicates  that  the  coverage  for  all  hubs  combined  in  scenario  1 would  be  less 
than  125  percent  for  very  short  airport  lives,  except  for  equally  low  interest 
rates.  Otherwise,  the  results  are  generally  the  same. 

If  there  were  no  Federal  participation,  the  corresponding  estimates  arc 
given  in  tables  5-9  and  5-10.  The  coverages  in  table  5-9  (25  years  and  10 
percent)  are  still  often  greater  than  125  percent , but  the  exceptions  are  even 
more  numerous  and  more  serious.  Table  5-10  indicates  that  the  coverage  for  all 
hubs  combined  in  scenarios  1 or  4 would  be  less  than  125  percent  unless  interest 
rates  were  relatively  low. 

If  there  were  no  limitation  on  Federal  participation  at  the  rates  given  in 
table  5-2,  revenue  bond  financing  would  be  feasible  with  a few  exceptions.  If 
there  were  a $10  million  limitation  on  annual  Federal  participation,  the  excep- 
tions would  be  more  numerous.  In  some  instances,  guarantees  of  the  bonds  would 
suffice.  But  in  more  instances,  what  would  be  required  would  be  more  financing 
(as  opposed  to  merely  guaranteeing  or  lending)  from  the  state  and/or  the  local 
governments.  If  there  were  no  Federal  participation,  the  exceptions  would  be 
even  more  numerous  and  more  serious.  Some  kind  of  assistance  would  be  required 
more  often  than  not,  usually  financing  rather  than  merely  guaranteeing  or 
lending. 


TABLE  5-6 . BOND  COVERAGE  (PERCENT)  BY  INTEREST  RATE:  AND  AIRPORT  LIFE 


Rate  of 

Ai rport 

life. 

years 

interest , 
percent 

10 

15 

20 

25 

30 

35 

40 

Scenario  1 

2 

231 

330 

420 

501 

575 

64  2 

702 

4 

200 

275 

336 

386 

427 

461 

489 

6 

175 

231 

273 

304 

327 

345 

358 

8 

154 

196 

225 

244 

258 

267 

273 

10 

1 36 

168 

188 

200 

208 

213 

216 

12 

120 

145 

159 

167 

171 

174 

175 

14 

107 

126 

136 

141 

144 

145 

146 

10 

96 

111 

118 

121 

123 

123 

124 

18 

86 

98 

103 

105 

106 

106 

106 

20 

78 

87 

90 

92 

92 

93 

93 

Scenario  2 

0 

420 

601 

765 

913 

1047 

1169 

1279 

4 

365 

500 

611 

703 

778 

840 

890 

6 

319 

421 

497 

554 

596 

628 

652 

8 

280 

357 

410 

445 

470 

486 

497 

10 

247 

306 

342 

365 

379 

388 

393 

12 

219 

264 

290 

304 

312 

317 

320 

14 

195 

230 

248 

257 

262 

265 

266 

l(i 

175 

202 

214 

220 

223 

225 

225 

18 

157 

178 

187 

191 

193 

194 

194 

20 

142 

158 

165 

167 

168 

169 

169 

Scenario  3 

2 

515 

737 

938 

1 120 

1284 

1434 

1569 

4 

447 

613 

750 

862 

954 

1030 

1092 

6 

391 

516 

609 

679 

731 

770 

799 

8 

343 

438 

502 

546 

576 

596 

610 

10 

303 

375 

420 

448 

465 

476 

482 

12 

269 

324 

355 

373 

383 

389 

392 

14 

239 

282 

304 

316 

322 

325 

326 

l(i 

214 

247 

263 

270 

274 

276 

276 

18 

193 

218 

229 

234 

236 

237 

238 

20 

174 

194 

202 

205 

206 

207 

207 

Scenario  4 

2 

169 

242 

308 

368 

422 

471 

515 

4 

147 

201 

246 

283 

313 

338 

359 

6 

128 

169 

200 

223 

240 

253 

262 

8 

113 

144 

165 

179 

189 

196 

200 

10 

100 

123 

138 

147 

153 

156 

158 

12 

88 

106 

117 

123 

126 

128 

129 

14 

79 

93 

100 

104 

106 

107 

107 

16 

70 

81 

86 

89 

90 

91 

91 

18 

63 

72 

75 

77 

78 

78 

78 

20 

57 

64 

66 

67 

68 

68 

68 
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TABLF.  5-7.  ROND  COVERAGE  WITH  FEDERAL  LIMITATION 
mit  of  $10  million  on  annual  Federal  participation) 
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airport  capital  costs. 

**  State  pays  one-half  of  non-Federal  share. 
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TABLE  5-8.  BOND  COVERAGE  (TI.RCENT)  BY  INTEREST  RATE  AM)  AIRPORT  LIFE 

WITH  FEDERAL  LIMITATION 

(Limit  of  $10  million  on  annual  Federal  participation) 


Rate  of 

Ai rport 

1 i f e , 

years 

interest , 
percent 

10 

15 

20 

25 

50 

55 

40 

Scenario  1 

9 

1 56 

225 

284 

559 

589 

454 

475 

4 

156 

186 

227 

261 

289 

512 

551 

6 

1 18 

156 

184 

206 

221 

255 

242 

8 

104 

155 

152 

165 

174 

181 

185 

10 

92 

1 14 

127 

156 

141 

144 

146 

12 

81 

98 

108 

115 

1 16 

118 

119 

14 

75 

85 

92 

96 

97 

98 

99 

16 

65 

75 

80 

82 

85 

85 

84 

18 

58 

66 

69 

71 

72 

72 

72 

20 

55 

59 

61 

62 

62 

65 

65 

Scenario  2 

_ 

270 

586 

492 

587 

675 

75  2 

822 

4 

255 

522 

595 

452 

500 

540 

572 

0 

205 

270 

519 

556 

585 

404 

419 

8 

180 

250 

265 

286 

502 

515 

520 

10 

159 

197 

220 

255 

244 

249 

255 

12 

141 

170 

186 

196 

201 

204 

206 

14 

126 

148 

159 

165 

169 

170 

171 

Id 

112 

150 

158 

142 

144 

144 

145 

IS 

101 

1 14 

120 

125 

124 

124 

125 

20 

91 

102 

106 

107 

108 

108 

109 

Scenario  5 

"> 

559 

515 

655 

779 

894 

998 

1092 

4 

51  1 

427 

522 

600 

664 

717 

760 

0 

272 

559 

424 

475 

509 

556 

556 

8 

259 

505 

550 

580 

401 

415 

425 

10 

211 

261 

292 

512 

524 

551 

556 

12 

187 

226 

247 

260 

267 

271 

275 

14 

167 

196 

212 

220 

224 

226 

227 

16 

149 

172 

185 

188 

191 

192 

192 

18 

154 

152 

160 

165 

165 

165 

166 

20 

121 

155 

140 

145 

144 

144 

144 

Scenario  4 

-< 

117 

167 

215 

254 

291 

525 

556 

4 

101 

159 

170 

195 

216 

254 

248 

6 

89 

117 

158 

154 

166 

175 

181 

8 

78 

99 

J 1 4 

124 

151 

155 

158 

10 

69 

85 

95 

102 

105 

108 

109 

12 

61 

75 

81 

85 

87 

88 

89 

14 

54 

64 

69 

72 

75 

74 

74 

16 

49 

56 

60 

61 

62 

65 

65 

18 

44 

49 

52 

55 

54 

54 

54 

20 

59 

44 

46 

46 

47 

47 

47 
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TABLE  5-9.  BOND  COVERAGE  KITH  NO  FEDERAL  PARTICIPATION 
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* Equal  annual  payments  for  25  years  at  10  percent  on  a bond  to  finance  the  local  share  of  new  airport 
capital  costs. 

**  State  pays  one-half  of  non-Federal  share. 


TAB  LI : 5-10.  BONO  COVERAGE  (PERCENT) 
BY  INTI-REST  RATE  AND  AIRPORT 
LIFE  WITH  NO  FEDERAL  PARTICIPATION 


Rate  of 

Airport 

life, 

years 

interest, 

percent 

10 

15 

20 

25 

30 

35 

40 

Scenario  1 

2 

12b 

180 

230 

274 

514 

351 

384 

4 

110 

150 

184 

2!  I 

253 

252 

267 

6 

9b 

12b 

149 

166 

179 

188 

196 

8 

84 

107 

123 

134 

141 

146 

149 

10 

74 

92 

103 

110 

114 

1 lb 

1 18 

12 

66 

79 

8" 

91 

94 

95 

96 

14 

59 

b9 

74 

77 

"9 

79 

80 

lb 

52 

61 

64 

66 

6 7 

67 

68 

IS 

47 

53 

56 

57 

58 

58 

58 

20 

43 

47 

4 9 

50 

50 

51 

51 

Scenario  2 

"> 

21" 

311 

395 

472 

54  2 

604 

66 1 

4 

189 

259 

316 

3 63 

402 

4 54 

460 

0 

1 o5 

217 

257 

28b 

308 

325 

537 

S 

145 

185 

212 

250 

245 

251 

257 

10 

128 

158 

177 

189 

19b 

201 

205 

12 

113 

137 

150 

15" 

162 

1 64 

165 

14 

101 

1 19 

12S 

133 

136 

13" 

1 38 

lto 

90 

104 

1 1 1 

114 

115 

1 16 

117 

18 

SI 

92 

97 

99 

100 

100 

100 

20 

73 

82 

85 

Sb 

87 

87 

87 

Scenario  5 

281 

403 

512 

612 

702 

83 

857 

4 

245 

535 

410 

471 

521 

5b3 

597 

6 

214 

282 

353 

371 

599 

421 

4 37 

8 

188 

239 

274 

298 

315 

326 

333 

10 

166 

205 

229 

245 

254 

260 

264 

12 

147 

177 

194 

204 

209 

215 

214 

14 

131 

154 

166 

172 

176 

177 

178 

16 

117 

135 

144 

148 

150 

151 

151 

18 

105 

119 

125 

128 

129 

130 

130 

20 

95 

106 

110 

112 

113 

113 

113 

Scenario  4 

2 

93 

133 

169 

202 

232 

258 

283 

4 

81 

111 

135 

155 

172 

1S6 

197 

6 

70 

93 

110 

122 

152 

139 

144 

8 

62 

79 

91 

98 

104 

107 

110 

10 

55 

68 

76 

81 

84 

86 

87 

12 

48 

58 

64 

67 

69 

70 

71 

14 

43 

51 

55 

57 

58 

59 

59 

16 

39 

45 

47 

49 

49 

50 

50 

18 

35 

39 

41 

42 

43 

43 

43 

20 

31 

35 

36 

37 

37 

37 

37 
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UL\rHK  (>.  CAPACITY  EXPANSION  OPTION’S 


While  conflicting  interpretations  with  respect  to  the  timing  of  capacity- 
based  needs  of  major  hub  airports  will  undoubtedly  persist,  virtually'  all 
airport  operators  are  coping,  or  will  eventually  cope,  with  the  prospects  of 
capacity  expansion.  Recently  reduced  rates  of  growth  of  passengers  has  only 
postponed  the  time  when  major  hub  airport  operators  will  be  compelled  to  exam- 
ine alternative  options  for  expansion  of  capacity.  Greater  use  of  wide-bodied 
aircraft  and  higher  load  factors  may  also  delay  this  time,  at  least  in  terms 
of  most  airside  improvements,  liven  in  these  cases,  airport  operators  must 
respond  to  the  need  for  landside  expansion  and,  therefore,  must  confront  the 
environmental,  financial,  and  jurisdictional  problems  associated  with  such 
uc  t ions . 

1'h is  chapter  focuses  on  the  practicability  of  alternative  airport  capacity 
expansion  options.  The  analysis  extracts  from  the  recent  experience  of  the  21 
major  hubs  covered  in  tiiis  study,  a composite  picture  of  the  major  opportunities 
and  constraints  associated  with  four  approaches  to  capacity  expansion:  first, 
expansion  within  current  airport  boundaries;  second,  expansion  through  land 
acquisition,  third,  expansion  by  means  of  diverting  general  aviation  and/or  com- 
mercial traffic  to  reliever  airports;  and  fourth,  expansion  by  relocation  of  all 
or  a portion  of  air  carrier  traffic  to  a new  location.  To  begin,  a brief  over- 
view of  the  nature  of  these  options  is  presented.  Next,  a synopsis  of  impacts 
resulting  from  current  operations  at  the  24  airports  is  presented,  that  sum- 
marizes t he  type,  extent,  and  severity  of  common  airport  expansion  issues.  A 
qualitative  assessment  of  each  problem  is  provided  and  then  used  to  draw' a 
number  of  generalizations  on  the  relative  importance  of  each.  Finally,  some 
distinctions  are  drawn  between  the  expansion  in  situ  versus  the  new  airport 
option  for  each  of  the  major  identified  problem  areas.  A major  purpose  of  the 
chapter  7 review  of  the  Dallas-Fort  Worth,  Kansas  City,  and  Montreal  experiences 
is  to  provide  empirical  verification  of  some  of  the  generalizations  derived  in 
t hi s chapter. 

1YPFS  OF  CAPACITY  I X PANS  I ON  OPTIONS 


lour  general  approaches  to  expanding  capacity  at  major  airports  are  currently 
practiced  or  contemplated  by  airport  operators.  First,  capacity  expansion  may 
be  achieved  within  the  physical  boundaries  of  the  existing  facility.  This 
approach  includes  improvements  in  operational  procedures  as  well  as  terminal/ 
landside  improvements.  For  example,  increased  airport  capacity  may  be  achieved 
by  peak  spreading  or  t he  adoption  of  UG3RD  to  increase  the  acceptance  rate  of 
aircraft.  Capacity  increase  without  additional  land  requirements  may  also  be 
achieved  by  terminal  and  landside  improvements  such  as  the  addition  of  gates, 
parking  facilities,  and  improvements  to  the  airport  road  system. 

A second  approach  to  capacity  expansion  involves  land  acquisition  to  improve 
either  airside  or  landside  facilities,  although  the  former  is  most  typical. 

(Not  all  land  acquisition  programs,  it  should  be  noted,  arc  capacity-oriented, 
such  as  the  purchase  of  land  or  casements  as  buffer  zones  to  abate  noise  ex- 
posure.) land  acquistion  programs  may  be  implemented  in  conjunction  with,  or 
m lieu  of,  adjustments  in  operating  procedures.  In  general,  however,  opera- 
tional adjustments  with  little  or  no  land  acquisition  are  preferred  by  airport 
operators  since  the  numerous  social  and  environmental  issues  associated  with 
land  purchases  are  circumvented. 
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When  a large-scale  land  acquisition  program  is  required,  an  airport  opera- 
tor typically  requests  a condemnation  ordinance  from  the  appropriate  jurisdic- 
tion and,  once  approved,  proceeds  to  negotiate  the  specific  terms  of  transfer 
with  individual  property  owners.  The  experience  of  a majority  of  airport  opera- 
tors is  that  only  10  to  20  percent  of  such  cases  require  judicial  settlement; 
i.e.,  the  most  serious  opposition  to  property  expansion  is  resolved  prior  to  the 
condemnation  action.  In  cases  where  few  properties  are  involved,  airport  opera- 
tors generally  negotiate  the  terms  of  transfer  with  individual  property  holders 
without  the  direct  intervention  of  the  municipal  or  county  government. 

The  third  approach  to  capacity  expansion  encompasses  all  actions  intended  to 
divert  operations  from  a major  air  carrier  airport  to  either  existing  or  planned 
reliever  airports.  Operations  which  are  prime  candidates  for  diversion  may  in- 
clude military,  general  aviation,  air  cargo,  and  air  taxi.  General  aviation  and 
military  operations  at  the  24  airports  studied  range  from  (>  percent  at  Chicago 
to  72  percent  at  Fort  Lauderdale.  At  six  airports  (Cleveland,  Denver,  Fort 
Lauderdale,  Honolulu,  San  Diego,  and  Tampa),  general  aviation  and  military  opera- 
tions account  for  40  percent  or  more  of  all  operations.  When  general  aviation 
traffic  represents  a significant  proportion  of  total  operations,  airport  opera- 
tors typically  look  toward  diversionary  tactics  to  relieve  actual  or  anticipated 
congestion  at  major  airports.  Since  FM  regulations  disallow  outright  prohibi- 
tion of  general  aviation  traffic  at  air  carrier  airports,  the  most  common  pro- 
posed tactic  is  to  increase  landing  fees  as  a disincentive  to  general  aviation 
traffic.  At  present,  however,  this  approach  to  traffic  diversion  remains  in  the 
discussion  stage  and  invariably  provokes  an  adverse  response  from  the  general 
aviation  community. 

Traffic  diversion  measures  aimed  at  expanding  air  carrier  operations  at 
major  airports  may  take  the  form  of  shifting  civil  and  military  training  opera- 
tions to  alternative  sites.  In  the  case  of  Miami,  for  example,  a major  portion 
of  all  airline  training  missions  util  ice  the  Dade-Collier  training  runway.  In 
other  hubs'  where  training  operations  are  of  significance  to  the  overall  traffic 
levels,  a similar  assignment  can  contribute  to  the  reduction  of  airside  conges- 
tion. It  is  worth  noting,  however,  that  the  growing  use  of  flight  simulators  for 
training  purposes  reduces  the  potential  impact  of  this  activity. 

The  fourth  capacity  expansion  option  is  the  relocation  of  all  or  a portion  of 
air  carrier  traffic  to  a new  airport  site.  Recent  examples  of  relocating  all  air 
carrier  traffic  to  a new  airport  site  include  Dallas-Fort  Worth  and  Kansas  City. 
The  relocation  of  all  versus  a portion  of  air  carrier  traffic  is  treated  in 
chapter  7. 

In  summary,  current  trends  suggest  airport  operators  will  continue  to  main- 
tain the  cautious  posture  that  has  characterised  decisionmaking  in  recent  years. 
Operational  improvements  in  the  form  of  upgraded  instrumentation,  coupled  with 
relatively  modest  programs  of  land  acquisition  for  runway  and/or  landside  improve- 
ments, appear  to  be  the  preferred  option  for  airport  capacity  expansion.  In  the 
next  section,  the  community  impacts  of  these  types  of  activities  are  examined  in 
detail . 
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COMMUNITY  IMPACTS  OP  CAPACITY  EXPANSION 


Proposed  capacity  expansion  of  any  type,  whether  it  occurs  at  existing 
airports  or  at  new  sites,  generates  numerous  community  impacts  that  affect  the 
practicability  of  such  action.  Increased  passenger  enplanements , for  example, 
may  cause  ground  access  congestion  even  if  the  level  of  operations  is  held 
constant  through  the  introduction  of  wide-bodied  aircraft.  Noise  levels  at 
existing  airports  may  be  reduced  with  the  introduction  of  curfews,  changes  in 
landing  and  departure  procedures,  and  quiet  engine  aircraft;  yet  noise  exposure 
may  simultaneously  increase.  This  would  occur  in  cases  where  ineffective  zoning 
controls  in  adjacent  areas  permit  the  addition  of  noise  sensitive  land  uses 
(schools,  hospitals,  and  residences)  in  exposed  areas.  Thus,  the  degree  of  com- 
munity impacts  attributable  to  airport  capacity  expansion  depends  upon  a mix  of 
variables  reflecting  the  volume  of  increased  capacity,  t he  method  by  which  the 
expansion  is  realized,  and  the  concurrent  physical  and  legal  environments  that 
govern  land  development  in  the  adjacent  areas. 

In  this  section,  a summary  of  the  degree  of  t he  major  community  and  environ- 
mental impacts  associated  with  present  airport  operations  and  proposed  airport 
capacity  expansion  are  presented.  A summary  of  the  findings,  by  airport  and 
major  impact,  arc  presented  in  tables  (>-l  and  t>-2.  As  supplementary  material, 
these  tables  also  list  the  size  and  year  of  initial  air  passenger  service  for 
each  hub  an  assessment  of  the  community  attitudes  toward  airport  operations, 
and  qualitative  estimates  of  the  feasibility  of  land  acquisition  and  airport 
relocation. 

Land  Use  Compatibility 

A review  of  table  o- 1 reveals  7 airports  with  major  land  use  incompatibili- 
ties in  tiie  airport  vicinity,  12  with  limited  incompatibilities,  and  5 airports 
with  no  significant  problems. 

In  general,  open  space  as  well  as  industrial  and  recreational  land  uses  are 
regarded  as  most  compatible  with  an  airport  environment,  whereas  institutional 
and  residential  land  uses  are  deemed  most  incompatible.  Typically,  as  in  the 
cases  of  St.  Louis  and  San  Diego,  major  land  use  incompatibil it ies  evolved 
from  both  locational  and  land  use  control  sources.  Both  airports  are  located 
relatively  close  to  their  respective  central  business  districts  and  have  grad- 
ually been  encircled  by  residential  and  commercial  development  over  a period 
of  three  decades.  Both  hubs  illustrate  the  need  for.  and  absence  of,  stringent 
land  use  controls  by  county  and  municipal  governments  to  ensure  land  use  com- 
patibility. The  experience  of  these  hubs,  as  well  as  that  of  other  older  air- 
ports such  as  New  York  and  Miami,  suggests  that  the  willingness  of  local 
governments  to  adopt  and  enforce  necessary  land  use  controls  varies  at  least 
in  part  with  the  nature  of  the  land  at  stake.  Where  the  airport  vicinity 
includes  accessible  yet  costly  urban  land,  zoning  controls  arc  less  likely  to 
be  adopted  and  rigidly  enforced. 

In  contrast  to  those  airports  with  major  land  use  incompatibilities,  half 
of  the  major  airports  studied  experience  only  limited  incompatibilities.  As 
exemplified  by  Atlanta  and  San  Francisco,  airport  authorities  have  dealt  with 
the  presence  of  noise  sensitive  uses  by  implementing  abatement  procedures  that 
effectively  utilize  existing  physical  or  manmade  features  in  the  airport  vicin- 
ity. In  San  Francisco,  bayside  landings  and  departures  reduce  noise  exposure 
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levels  over  residential  communities  to  the  west  of  the  airport.  In  Atlanta, 
flight  paths  that  follow  the  interstate  highway  system  have  proved  effective 
in  noise  abatement.  Local  physiographic  features  in  San  Diego  and  Boston 
(despite  coastal  locations)  disallow  or  render  ineffectual  this  type  of 
abatement  measure. 


Land  use  incompatibilities  in  the  vicinity  of  major  airports  result  in 
part  from  fragmented  jurisdictional  control  over  land  use  in  the  airport  envir- 
ons. Zoning  authority  is  frequently  vested  in  county  or  various  municipal 
government  agencies  other  than  the  government  agency  that  owns  and  operates 
the  airport.  Rational  land  use  planning  and  effective  zoning  controls  are 
weakened  by  this  discrepancy  in  authority.  However,  Seattle  and  Houston  have 
shown  t ha t such  obstacles  are  not  insurmountable.  In  what  will  be  perhaps 
the  best  example  of  comprehensive  land  use  planning,  the  Port  of  Seattle  and 
king  County  have  jointly  designed  a multifaceted  program  (the  Sea-Tac  Communi- 
ties Plan)  to  ensure  future  land  use  compatibility  in  the  airport  environs. 
Although  the  program  is  still  in  the  design  stage,  it  is  noteworthy  for  its 
methodological  innovations  and  comprehensive  approach  to  promoting  land  use 
compatibility.  A combination  of  land  acquisition,  purchase  guarantees,  and 
shared  costs  of  insulation  of  noise  sensitive  structures  is  intended  to 
eliminate  the  most  glaring  incompatible  and  noise  sensitive  uses.  These 
measures  will  be  supplemented  by  property  advisory  services  to  all  owners 
who  seek  such  assistance.  A distinct  advantage  enjoyed  by  the  Port  of  Seattle 
in  making  the  plan  operational  is  that,  relative  to  other  cities,  few  juris- 
dictions arc  involved  in  t lie  land  use  decisions  affecting  the  airport  environment. 


Noise  Exposure 

The  magnitude  of  Federal  and  local  concern  over  noise  exposure  levels  at 
major  airports  is  reflected  in  the  number  of  research  studies  and  congressional 
hearings  devoted  to  the  topic,  FAA  and  proposed  Environmental  Protection  Agency 
(FPA)  regulations  to  reduce  noise  exposure,  and  the  number  of  past  and  pending 
lawsuits  involving  noise  issues.  As  indicated  in  table  6-1,  noise  from  airport 
operations  is  t he  preponderant  environmental  issue  at  the  present  time  and  is 
expected  to  remain  so  at  least  through  1995,  despite  the  replacement  of  older 
aircraft  by  aircraft  with  quieter  engines. 

Noise  measurement  remains  an  inexact  science,  and  although  the  Noise  Expos- 
ure Forecast  (NEF)  is  the  most  common  indicator  of  noise  levels,  it  is  neither 
universally  used  nor  accepted.  Alternative  noise  rating  measures  include  the 
Perceived  Noise  Level  (PNL) , A-weighted  Sound  Pressure  Level  (dBA) , and  Speech 
Interference  Level  (SIL).  Most  noise  measures  are  intercorrelated , and  all 
purport  to  provide  an  indication  of  the  level  of  annoyance  and/or  speech 
interference.  The  advantage  of  NEF  is  that,  unlike  the  alternatives,  it 
provides  an  overall  (albeit  conservative)  indicator  of  the  extent  of  potential 
adverse  community  response  to  the  noise  from  airport  operations.  A list  of 
the  most  important  variables  in  deriving  NEF  contours  illustrates  this  point: 


a . 

The 

b. 

The 

c . 

The 

d. 

The 

total  number  of  operations  per  day. 
ratio  of  daytime  to  nighttime  flights, 
projected  runway  utilization, 
assumed  aircraft  mix. 
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e.  Aircraft  operating  procedures. 

f.  Aircraft  noise. 

The  State  of  California  has  adopted  the  Community  Noise  Equivalent  Level  (CNEL) . 
CNEL  values  represent  the  average  noise  level  at  a given  position  on  the  ground 
during  a 24-hour  period,  adjusted  to  account  for  the  lower  tolerance  of  people 
to  noise  during  the  evening  and  nighttime  hours. 

Whereas  a divergence  of  opinion  persists  over  the  most  accurate  measure  of 
noise  exposure,  there  is  a clear-cut  consensus  among  both  airport  operators  and 
community  officials  that  the  noise  problem  requires  immediate  mitigating  mea- 
sures. The  extent  and  intensity  of  adverse  noise  impacts  across  hubs  is  de- 
picted in  table  6-1.  In  only  three  airports  is  noise  judged  to  be  an  insigni- 
ficant problem.  In  six  airports  (Boston,  Denver,  Kennedy,  La  Guardia,  St.  Louis, 
and  San  Diego)  noise  exposure  is  classified  as  severe  and/or  frequent.  In  the 
remaining  hubs,  moderate  and/or  occasional  noise  problems  exist,  although 
several  (e.g.,  Chicago,  Los  Angeles,  and  Miami)  are  clearly  borderline  cases. 

The  FAA  and  local  airport  operators  have  adopted  numerous  measures  to  reduce 
noise  impacts  in  the  vicinity  of  major  airports.  Most  significant  among  these 
measures  is  the  imposition  of  EAR  Part  36  aircraft  standards  and,  at  the  local 
level,  various  airport  operational  procedures  such  as  nighttime  curfews  and 
schedule  adjustments  (although  the  authority  to  impose  such  measures  has  not 
been  tested  in  the  courts).  Other  mitigating  measures  such  as  preferential 
approach  departure,  and  runway  usage  patterns  are  operational  at  most  hubs. 

The  authority  to  exercise  such  controls,  however,  falls  within  the  purview  of 
FAA  Air  Traffic  Control  and  Flight  Standards  Regulations.  Consequently,  although 
airport  operators  must  assume  the  responsibility  for  coping  with  adverse  community 
reactions  to  noise  impacts,  the  authority  to  implement  noise  mitigating  measures 
is  largely  beyond  the  scope  of  their  legal  authority. 

Effective  action  to  combat  noise  impacts  is  complicated  by  other  factors 
as  well.  First,  while  absolute  noise  levels  may  be  reduced  over  time  (an  anti- 
cipated trend  in  every  hub),  noise  exposure  may  concurrently  increase.  This, 
for  example,  is  the  forecast  for  St.  Louis,  where  urban  growth  in  the  airport 
vicinity  will  result  in  more  persons  exposed  to  NEF  30  (or  greater)  noise  levels 
in  1985  than  at  present.  This  will  occur  despite  the  increased  use  of  aircraft 
with  quieter  engines  and  it  is  testimony  tc  the  indispensability  of  effective 
land  use  controls  in  dealing  with  airport  environmental  impacts. 

Second,  noise  standards,  whether  Federal  or  state,  lack  standardization 
and  an  unambiguous  assignment  of  authority  to  jurisdictions  in  noise  issues. 

Both  conditions  make  the  implementation  of  control  measures  an  uncertain  and 
potentially  wasteful  activity  since  the  ultimate  authority  to  engage  in  and 
enforce  sucli  action  lacks  unequivocal  legal  definition.  Legal  actions  against 
airport  operators  for  damages  suffered  from  noise  exposure  continue  to  be 
settled  on  an  individual  basis,  generally  resulting  in  an  award  to  cover  the 
costs  of  insulation  or  other  remedial  measures.  In  any  case,  the  uncertain 
legal  basis  for  imposing  noise  standards  means  that  an  airport  operator  runs 
the  risk  of  complying  with  one  set  of  standards  and,  sometime  in  the  future, 
finding  the  airport  subjected  to  a different  set  of  standards  which  are  either 
more  or  less  stringent. 
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Third,  in  the  case  of  some  airports,  resurfacing  poses  a difficult  problem. 

A temporary  diversion  of  traffic  to  a less  than  optimal  landing  and/or  depar- 
ture runway  creates  both  safety  and  environmental  consequences.  Noise  exposure, 
in  particular,  may  affect  for  the  duration  of  the  repairs  communities  that  are 
otherwise  free  of  such  impacts. 

To  summarize,  noise  abatement  procedures  require,  and  frequently  lack,  a 
coordinated  effort  on  the  part  of  the  FAA,  the  airport  operator,  and  the  juris- 
dictions responsible  for  land  use  control  in  the  airport  vicinity.  Without 
such  collaboration,  the  efforts  of  one  participant  in  the  abatement  process 
may  be  negated  by  the  inaction  of  another . 

Air  Quality,  Water  Quality,  and  Ecological  Impacts 

In  addition  to  the  noise  impacts  discussed  above,  air  quality,  water 
quality,  and  ecological  impacts  resulting  from  airport  operations  were  also 
examined.  In  general,  few  significant  air,  water,  and  ecological  impacts  were 
identified  that  are  attributable  to  air  carrier  airport  operations  at  the  24 
airports  covered  in  this  study  (table  6-1).  However,  Federal  air  quality 
standards  are  expressed  in  terms  of  concentration  of  a particular  pollutant  from 
all  sources,  including  aircraft.  While  aircraft  operations  alone  may  not  exceed 
Federal  air  quality  standards,  aircraft  operations  along  with  airport  related 
emissions  activity,  such  as  automobile  traffic,  contribute  to  t he  violations 
of  Federal  air  quality  standards  at  a limited  number  of  airports. 

Air  pollution  emissions  generated  in  the  airport  environ  are  primarily  com- 
prised of  carbon  monoxide,  hydrocarbons,  nitrogen  and  sulfur  oxides,  and  par- 
ticulate emissions  from  aircraft  and  automobile  engines,  lixcept  for  Honolulu, 
Miami,  Ft.  Lauderdale,  and  New  Orleans,  each  airport  studied  is  located  within  a 
metropolitan  area  that  has  been  designated  as  an  Air  Quality  Maintenance  Area 
(AQ.4A) , and  local  air  pollution  control  agencies  frequently  monitor  ambient  air 
quality  in  the  airport  environs.  Although  the  estimated  total  quantities  of 
the  various  air  pollutants  generated  within  the  airport  environs  were  signifi- 
cant, no  direct  adverse  air  quality  impacts  on  areas  adjacent  to  any  of  the  24 
airports  were  identified  and  airport  air  pollutants  were  found  to  comprise  a 
very  small  proportion  (at  most  1 or  2 percent)  of  the  total  air  pollution 
emissions  within  any  AQMA. 

The  primary  water  quality  impacts  associated  with  airport  operations  include 
the  pollution  and/or  lowering  of  ground  water  tables  and  the  diminished  quality 
of  nearby  surface  water  bodies  resulting  from  airport  runoff  discharges.  Oc- 
casional water  quality  problems  were  identified,  such  as  erosion  and  sedimenta- 
tion during  airport  construction  programs.  However,  no  continuing  deteriora- 
tion of  the  quality  of  any  surface  or  subsurface  water  body  which  resulted 
from  airport  runoff  was  identified.  Airport  infrastructures  were  found  to 
include  adequate  and  well-maintained  storm  and  sanitary  sewerage  systems,  and 
emergency  control  measures  designed  to  control  accidental  fuel  spills  were  noted 
at  each  airport. 

Although  airport  construction  activities  destroy  existing  wildlife  habitats, 
airport  operations  as  such  were  not  found  to  impose  any  significant  adverse  im- 
pacts on  the  remaining  air,  fauna,  or  flora  communities.  Instead,  depending 
upon  individual  airport  management  practices,  the  airport  environs  (including 
buffer  and  clear  zones)  were  often  found  to  provide  a protected  large  open  space 
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in  the  metropolitan  area  conducive  to  such  wildlife  communities.  Therefore, 
no  assessment  of  ecological  impacts  was  included  in  table  6-1  since  no  signi- 
ficant adverse  impacts  were  identified. 

Land  Acquisition:  Feasibility  and  Impacts 

This  section  presents  an  overview  of  the  extent  of  land  acquisition  pro- 
grams at  the  24  airports  studied  and  the  attendant  environmental  impacts  such 
programs  will  create.  Programs  of  land  acquisition  serve  two  major  purposes. 
First,  land  acquisition  is  one  means  of  expanding  capacity  at  existing  airports. 
The  most  typical  capacity  motive  for  acquiring  contiguous  land  is  runway  im- 
provement or  addition.  Airport  operators  also  engage  in  land  acquisition  for 
purposes  of  assembling  large  tracts  in  order  to  insure  adequate  space  for  future 
airport  sites.  Lxamples  of  the  latter  type  include  New  York,  Atlanta,  which 
owns  two  10,000-acre  tracts,  and  Los  Angeles,  where  the  Palmdale  acquisition 
program  is  more  than  80  percent  complete.  (The  Los  Angeles  Department  of  Air- 
ports is  the  only  major  airport  operator  that  is  currently  involved  in  a large- 
scale  land  acquisition  program.) 

As  indicated  in  table  6-2,  land  acquisition  at  the  existing  airport  is  not 
feasible  for  nearly  half  of  the  airports  examined.  The  reasons  for  this  are 
both  economic  and  environmental.  A majority  of  airports  are  hemmed  in  by  high 
density,  intensive  land  uses  whose  value  exceeds  the  resources  of  most  airport 
authorities.  Large-scale  land  acquisition  in  the  vicinity  of  Logan,  O'llare, 
Miami,  and  La  Guardia,  for  example,  would  require  an  expenditure  of  resources 
that  would  he  prohibitive.  Ironically,  the  high  cost  of  land  itself  is  partly 
attributable  to  the  commercial  advantages  of  an  airport  location,  an  advantage 
which  ultimately  imposes  severe  constraints  on  the  capacity  of  airport  opera- 
tors to  physically  expand  airport  boundaries. 

Lnv ironmental  concerns  also  affect  the  feasibility  of  land  acquisition. 
Whereas  many  communities  are  prepared  to  accept  an  increased  volume  of  traffic 
made  possible  by  improved  instrumentation  and/or  operational  procedures, 
physical  expansion  of  the  airport  for  the  same  purposes  generally  stimulates 
community  opposition  and  requires  a comprehensive  environmental  review.  The 
exception  to  this  sequence  is  when  land  acquisition  in  contiguous  areas  is 
aimed  at  creating  a buffer  zone  to  abate  noise  exposure. 

At  four  airports  listed  in  table  6-2,  land  acquisition  is  judged  to  be 
feasible.  Not  surprisingly,  however,  these  airports  (Detroit,  Houston, 
Minneapolis,  and  Pittsburgh)  arc  among  the  less  congested  airports. 

The  degree  of  environmental  impact  associated  with  land  acquisition  depends 
upon  the  objectives  of  the  acquisition.  If  capacity  expansion  is  the  objective 
is  assumed  in  table  6-2),  then  the  usual  environmental  impacts,  especially 
noise  exposure,  will  ensue.  As  in  the  above  analysis,  capacity  expansion  will 
oritc  negligible  air  and  water  quality  impacts  at  virtually  all  airports, 
itrast,  if  the  creation  of  buffer  zones  is  the  objective  of  land  acquisi- 
;.i  in  the  case  of  Philadelphia  and  Houston)  and  upgraded  environmental 

i t i n will  rcsul t . 
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Finally,  land  acquisition  for  purposes  of  land  banking  is  an  ongoing 
activity  only  in  Los  Angeles.  Acquisition  at  the  Palmdale  location,  which 
ultimately  will  include  17,500  acres  situated  60  miles  from  the  CBD,  is  now 
80  percent  complete.  The  land  requirements  for  a possible  new  jetport  forced 
the  City  of  Los  Angeles  to  settle  on  the  relatively  remote  Palmdale  site. 
Similarly,  in  the  case  of  Atlanta,  the  two  10,000-acre  sites  purchased  for 
possible  future  development  are  located  approximately  45  miles  from  the  CBD. 
Thus,  while  land  requirements  by  definition  dictate  a remote  location  for  a 
new  airport,  the  same  locational  attribute  makes  the  acceptance  and  utiliza- 
tion of  such  a site  (by  both  the  airlines  and  the  user  population)  com- 
mensurately  more  difficult. 

Access  Impacts 

Access  to  11  airports,  particularly  those  situated  close  to  their  respective 
CBD's,  is  currently  inadequate,  and  expansion  of  airside  activity  will  further 
exacerbate  this  situation.  For  example,  in  Boston,  Chicago,  Ft.  Lauderdale, 
and  the  three  New  York  airports,  airport  access  is  severely  and/or  frequently 
impaired  due  to  inadequate  surface  transportation.  Typically,  peak  air  traf- 
fic periods  roughly  coincide  with  morning  and  evening  rush  hour  commuting. 

The  coincidence  of  peak  hour  surface  and  peak  airport  transportation  produces 
congestion  on  local  arterial  streets  and  freeways  that  provide  airport  access. 
One  spillover  effect  of  this  congestion  includes  temporary  deterioration  of 
air  quality  in  adjacent  communities.  In  only  3 airports  does  ground  access 
present  no  significant  problem  (see  table  6-1);  at  10  airports  (e.g.  Atlanta, 
Honolulu,  Las  Vegas,  and  New  Orleans)  access  is  a moderate  and/or  occasional 
problem  for  local  communities  and  users. 

As  in  the  cases  of  other  significant  impacts  examined  above,  the  ability 
of  airport  operators  to  take  concerted  steps  to  improve  ground  access  is 
handicapped  by  the  fragmentation  of  authority.  In  addition  to  the  airport 
operator,  other  levels  of  government  are  involved  in  the  provision  of  surface 
transportation:  the  city  (or  county)  transportation  department  and  perhaps 
the  state  transportation  department.  Effective  comprehensive  surface  trans- 
portation planning  for  airport  traffic  necessitates  the  coordination  of  at 
least  two  agencies. 

To  cope  with  deficiencies  in  surface  transportation,  several  hubs  are 
looking  to  rapid  transit  systems.  Of  the  21  hubs  studied,  only  Boston  and 
Cleveland  offer  direct  rapid  transit  service.  Philadelphia  is  presently 
constructing  a rapid  transit  system  to  include  airport  service.  Numerous 
cities  (including  Miami,  New  Orleans,  Honolulu,  San  irancisco,  and  New  York) 
have  developed  plans  for  construction  of  special  airport-CBD  rapid  rail  lines 
to  alleviate  traffic  congestion.  While  this  approach  to  improving  ground 
access  is  widely  recognized,  its  effectiveness  in  attracting  more  than  20 
percent  of  total  airport  users  remains  to  be  proven.  This  explains  why 
Chicago,  where  landside  capacity  is  less  than  passenger  volume,  has  remained 
hesitant  to  invest  in  a rapid  transit  link  between  O'Hare  and  the  CBD. 


In  the  case  of  new  airports,  accessibility  presents  an  equally  important, 
though  somewhat  different  type  of  problem.  The  construction  of  new  air  car- 
rier airports  at  distances  of  25  or  more  miles  from  the  CBD  translates  into 
average  trip  times  of  at  least  45  minutes.  Although  much  of  the  uncertainty, 
congestion,  and  pollutant  emissions  are  eliminated,  average  trip  time  is 
increased.  Public  willingness  to  make  this  trade-off  has  yet  to  be  proven. 
Furthermore,  a rapid  transit  link  to  a relatively  remote  site  is  less  workable 
than  in  the  case  of  a centrally  located  airport. 

.lurisdict  lonal  Considerations 

The  impact  of  jurisdictional  fragmentation  on  capacity  expansion  has  been 
noted  at  several  points  in  the  above  discussion.  It  may  be  recalled  that  over- 
lapping and/or ‘ill -def ined  legal  authority  in  airport  matters  impinges  upon  the 
feasibility  of  capacity  expansion  in  various  ways.  The  authority  to  implement 
changes  in  operational  procedures  is  shared  between  the  airport  operator  and  the 
FAA,  although  several  aspects  of  this  authority  remain  untested  in  the  courts. 
Similarly,  noise  standards  vary  across  states,  and  between  states  and  the  Federal 
Government,  thereby  creating  a distinctive  element  of  uncertainty  with  respect 
to  abatement  measures  and  compliance,  [.and  use  planning  and  zoning  responsi- 
bilities are  usually  spread  over  a multiplicity  of  jurisdictions,  a situation 
that  hinders  the  ability  of  airport  authorities  to  ensure  compatible  land  uses 
in  the  airport  vicinity.  Finally,  solutions  to  the  access  problem  at  many  hubs 
is  complicated  by  the  division  of  authority  among  the  airport  operator  and 
the  city,  county,  and  state  transportation  departments. 

In  short , a fundamental  issue  in  airport  expansion  is  the  coordination  or 
veal  'moment  of  existing  authorities  in  order  to  integrate  the  individual  roles 
of  each  into  a rational  mechanism  for  the  planning  and  implementation  of  capac- 
ity expansion  programs.  Specific  recommendations,  as  well  as  extended  examin- 
ation of  existing  coordinating  bodies  such  as  the  A-95  agencies,  are  deferred 
until  chapter  8.  However,  there  is  little  reason  to  expect  that  such  coordin- 
ation is  likely  to  evolve  without  the  creation  of  attractive  incentives  by  the 
Federal  Govo-nrzent . One  finding  to  emerge  from  the  interviews  conducted  during 
this  study  is  that  a strong  sense  of  jurisdictional  parochialism  (e.g.  city 
versus  county)  prevails  among  many  airport  operators,  especially  among  the 
larger,  financially  independent  airports  which  depend  least  heavily  on  Federal 
monies  to  support  their  operations  and  capital  improvement  programs. 


Finance  Issues 


The  major  airports  examined  in  this  study  are  financially  solvent.  No  hubs 
face  financial  difficulties  in  covering  either  operating  expenses  or  in  fin- 
ancing improvements  programs.  Several  actually  generate  an  operating  surplus 
large  enough  to  permit  (should  they  so  choose)  a significant  degree  of  fin- 
ancial independence  from  both  Federal  and  state  funding  agencies.  In  no  case 
has  expansion  of  an  existing  hub  airport  been  seriously  or  consistently 
hindered  by  lack  of  matching  local  funds  for  facility  improvements. 

Several  reasons  for  this  generally  favorable  financial  status  may  be  cited. 
First,  airports  rely  for  financial  assistance  upon  numerous  matching  funds 
sources  that  collectively  provide  a reliable  pool  of  resources.  Federal  parti- 
cipation in  airport  development  is  based  upon  the  Airport  and  Airway  Development 
Program  (ADAP)  of  1970  (as  amended  in  1976).  The  ADAP  program  provides  fin- 
ancial assistance  for  acquisition  of  airport  land  and  for  facilities  needed  for 
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safe  and  dependable  use  of  airci'aft.  The  1976  Amendments  make  several  new  types 
of  projects  eligible  for  development  grants,  including  acquisition  of  snow  re- 
moval equipment  and  noise  suppression  equipment,  the  construction  of  physical 
barriers  and  landscaping  for  the  purpose  of  diminishing  the  effects  of  aircraft 
noise,  the  acquisition  of  land  to  insure  that  it  is  used  only  for  purposes 
which  are  compatible  with  the  noise  levels  of  the  operation  of  a public  airport, 
and  terminal  development,  including  multimodal  terminal  development,  in  non- 
revenue producing  public-use  areas.  The  Amendments  to  the  1970  Act,  among  other 
changes,  increased  the  Federal  share  of  airport  development  projects  from 
50  percent  to  75  percent  for  large  airports,  except  for  terminal  development. 

There  are  limitations  on  Federal  participation. 

Federal  grants  are  the  prime,  but  not  the  only,  source  of  revenues  for 
capital  improvements.  Most  states,  through  their  departments  of  aviation  or 
transportation,  grant  funds  to  airport  operators  for  capital  improvements.  In 
some  cases,  state  agencies  receive  Federal  funds  for  regional  or  systems  planning 
that  incorporates  analyses  of  major  air  carrier  airports.  State  agencies  tradi- 
tionally have  been  active  in  t he  development  of  general  aviation  airports. 

A third  source  of  revenues  is  revenue  generated  by  activities  at  the  airports. 
At  airports  witli  more  than  2 million  enplaned  passengers,  key  revenue  generators 
are  concessions  (44  percent),  airfield  area  (28  percent),  terminal  area  (13  per- 
cent), hangar  and  building  area  (11  percent),  and  systems  and  services  (4  per- 
cent) . 2 

In  summary,  financial  constraints  historically  have  been  a relatively  minor 
obstacle  to  existing  airport  expansion.  Generous  Federal  support  supplemented 
by  state  contributions  and  operating  revenues  have  collectively  created  a per- 
ceived situation  of  financial  security  among  airport  operators. 

Despite  the  existence  of  millage  authority  to  tax  area  residences  by  many 
airport  operators,  local  political  reality  has  prevented  the  exploitation  of 
this  potentially  lucrative  revenue  source.  To  date,  this  has  not  created  ser- 
ious pressures  on  airport  operators  because  of  t he  number  of  alternative  fund- 
ing sources.  However,  should  these  alternatives  become  less  accessible,  local 
authorities  may  be  compelled  to  reevaluate  their  hesitancy  to  use  the  tax  levy. 

EXPANSION  .VI  F. XI STING  AIRPORTS  VERSUS  NEW  SITUS 

Portions  of  the  above  discussion  have  alluded  to  the  community  and  environ- 
mental impacts  of  airport  relocation.  In  this  section,  these  issues  are  ad- 
dressed explicitly.  The  objective  of  this  analysis  is  to  evaluate  the  compara- 
tive advantages  and  disadvantages  of  the  expansion  versus  relocation  options. 

A review  of  the  feasibility  and  anticipated  impacts  of  the  airport  expansion 
in  situ  is  presented.  Next,  new  site  needs  and  the  status  of  new  site  selec- 
tion for  the  various  hubs  are  discussed.  Finally,  a number  of  generalizations 
are  offered  with  respect  to  the  practicability  of  relocation  from  the  stand- 
point of  land  availability  and  environmental  constraints.  An  overview  of  these 
issues  is  presented  in  table  6-2,  which  summarizes  the  basic  data  from  which 
the  following  analysis  is  derived. 


?Federal  Aviation  Administration,  Economics  of  Airport  Operation:  Calendar 
Year  1972  (Washington:  Federal  Aviation  Administration,  April  1974). 


L 


6-12 


Feasibility  of  Land  Acquisition  and  Related  Impacts 


1 


Table  6-2  reveals  that  for  nearly  half  the  airports  examined  in  this  study, 
additional  land  acquisition  at  the  existing  site  is  not  a feasible  alternative. 
The  rationale  for  this  assessment  is  based  upon  both  economic  and  environmental 
considerations.  In  almost  all  cases,  infeasibility  is  associated  with  central- 
is' located  airports  hemmed  in  by  high  density  residential,  commercial,  and 
industrial  growth:  a condition  that  translates  into  exorbitantly  high  acqui- 
sition costs  for  airport  operators.  The  typical  evolution  of  urban  development 
in  these  areas  is  characterized  by  the  original  airport  and  subsequent  expan- 
sion, concurrent  commercial  and  industrial  growth  of  airport-related  activities, 
and  additional,  though  modest,  airport  land  acquisition.  Thus,  much  of  the 
commercial  and  industrial  activity  in  the  vicinity  of  major  airports  is  there 
because  of  the  airport.  Acquisition  of  these  properties  cannot  be  considered 
a viable  approach  to  accommodating  traffic  needs  in  the  long  run. 

Some  airports  view  land  acquisition  as  a means  of  creating  buffer  zones. 

In  these  instances,  beneficial  impacts  are  noted  in  the  appropriate  cells  in 
table  6-2,  indicating  that  noise  exposure  would  be  reduced.  Otherwise,  land 
acquisition  programs  are  designed  with  the  intent  of  expanding  the  physical 
plant  of  the  airport  in  order  to  increase  capacity.  This  is  the  most  common 
motivation,  and  adverse  impacts  are  anticipated  for  most  cities.  Constraints 
in  these  cases  refer  to  both  the  availability  and  cost  of  surrounding  land  as 
well  as  the  likelihood  that  strong  environmental  obstacles  would  emerge  to  any 
proposed  major  acquisition  program. 

With  respect  to  air  quality  and  water  quality,  the  few  significant  impacts 
are  generally  associated  with  already  existing  problems,  e.g.,  air  pollution 
in  Denver  Las  Vegas,  and  St.  Louis,  and  water  quality  deterioration  in  New 
Orleans . 

Finally,  the  ground  access  impacts  associated  with  land  acquisition  are 
generally  adverse  in  nature,  once  again  owing  to  the  orientation  of  most  air- 
port operators  to  view  acquisition  as  a means  of  expanding  airside  capacity. 

With  the  exceptions  of  Los  Angeles  and  Seattle,  land  acquisition  will  generally 
adversely  affect  already  congested  arterial  streets,  freeways,  and  interstate 
highways  in  the  airport  vicinity. 

New  Site  Needs  and  Status  of  Selection 

Different  scenarios  previously  presented  in  the  study  indicate  that  by  the 
year  2000,  between  1 and  10  hubs  may  experience  excessive  delays  and  will  be 
compelled  to  divert  a portion  of  their  air  carrier  traffic  to  new  sites. 

To  meet  these  anticipated  needs,  a backlog  of  site  selection  studies  in 
various  stages  of  preparation  has  emerged.  In  Cleveland,  Denver,  Las  Vegas, 

New  York,  and  San  Francisco,  studies  are  either  proposed  or  underway.  In  Miami, 
Minneapolis,  New  Orleans,  St.  Louis,  and  San  Diego,  comprehensive  relocation 
studies  have  been  completed.  In  New  York,  Atlanta,  and  Los  Angeles,  new  site 
acquisition  is  completed  or  near  completion.  Finally,  in  cities  such  as  Boston 
and  Philadelphia,  relocation  studies  are  not  contemplated. 

From  a review  of  the  experience  of  the  major  hubs  that  have  at  least  consid- 
ered new  air  carrier  airport  sites,  a generalization  may  be  drawn.  Despite  the 
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emphasis  on  environmental  concerns  in  the  selection  of  new  sites,  other  consider- 
ations have  ultimately  determined  the  outcome  of  the  expansion/relocation  decis- 
ion. The  recent  cases  of  San  Diego  and  St.  Louis  are  exemplary.  The  case 
against  continuation  of  operations  at  Lindbergh  Field  from  an  environmental 
standpoint  was  clear-cut.  Capacity  expansion  possibilities  at  Lindbergh  are 
limited,  and  the  few  feasible  alternatives  that  do  exist  will  intensify  adverse 
noise  and  ground  access  impacts.  A number  of  alternatives  to  the  retention  of 
Lindbergh  were  suggested  in  the  San  Diego  Region  Alternative  Air  Transportation 
Plan  (.1975),  all  of  which  would  have  reduced  the  impacts  associated  with 
Lindbergh  operations.  The  April  197b  decision  to  retain  Lindbergh  in  its  cur- 
rent configuration  for  an  indefinite  period  may  be  interpreted  as  a public 
willingness  to  accept  adverse  environmental  impacts  as  a cost  of  preserving 
the  accessibility  and  economic  stimulus  of  a centrally  located  air  carrier 
airport . 


The  case  of  St.  Louis  also  reveals  the  fundamental  determinants  of  an  ex- 
pansion versus  relocation  decision.  Operations  at  Lambert  will  continue  to 
create  high  levels  of  noise  exposure  despite  the  increased  use  of  aircraft  with 
quieter  engines.  (See  the  earlier  discussion  of  noise  impacts.)  In  spite  of 
this,  however,  there  is  widespread  public  support  for  retaining  Lambert  even 
though  a site  for  a replacement  airport  is  available.  This  suggests  that,  at 
least  in  this  instance,  the  local  community  places  less  emphasis  on  environ- 
mental considerations  than  on  economic  and  other  considerations  (e.g.,  accessi- 
bility to  CUD).  Whether  or  not  such  a determination  would  result  at  other  loca- 
tions, however,  must  await  the  future  experience  of  cities  contemplating  airport 
relocat ions . 

CONCLUSION'S 

This  chapter  has  examined  the  alternative  types  of  capacity  expansion 
options,  the  community  impacts  of  existing  airports,  the  feasibility  and 
impacts  of  expansion  in  situ,  and  the  status  of  new  airport  site  selection. 

I he  major  conclusions  of  this  analysis  may  be  summarized  as  follows: 

a.  Among  the  four  major  types  of  capacity  expansion,  the  most  commonly 
adopted  option  is  one  which  relies  upon  improved  operational  procedures  wittiin 
current  airport  boundaries.  This  preference  derives  from  environmental,  eco- 
nomic, and  accessibility  considerations. 

b.  Noise  exposure  is,  and  will  continue  to  be,  the  major  community 
impact  associated  with  airport  operations  for  at  least  a decade.  The  respon- 
sibility and  authority  to  legislate  and  finance  abatement  procedures  lacks  a 
clear-cut  legal  basis.  This  situation  is  common  to  many  elements  of  airport 
planning  and  operations  and  hinders  the  implementation  of  effective  control 
measures. 

c.  The  financial  position  of  major  airports  is  secure,  owing  to  the 
mix  of  revenue  sources  and  disposition  of  public  agencies  to  promote  airport 
development.  However,  this  may  not  be  necessarily  true  for  new  major  air 
carrier  airports  such  as  Kansas  City  and  Dallas-Fort  Worth. 

d.  Although  environmental  concerns  tend  to  dominate  t he  public  debate 
over  the  expansion/relocation  issue,  considerations  of  accessibility  and 
finances  exert  more  influence  in  the  decision  to  retain  or  relocate  a major 
airport. 
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[,i  chapter  7,  three  airpo-t  relocation  decisions  are  examined  in  detail 
in  order  to  provide  some  insights  into  the  background,  implementation,  and 
subsequent  operational  problems  that  are  likely  to  accompany  such  decision^. 
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CHAPTER  7.  RELOCATION  OF  MAJOR  AIRPORTS 


SECTION  1.  INTRODUCTION 


The  purpose  of  this  chapter  is  to  examine  the  general  characteristics  of 
the  relocation  process  associated  with  the  shifts  in  scheduled  air  carrier 
service  from  an  existing  metropolitan  airport  to  a new  facility.  In  partic- 
ular, those  factors  are  described  which  shape  the  feasibility  and  practica- 
bility of  relocation  actions.  The  chapter  includes  an  examination  of  the  major 
causes  that  led  to  the  establishment  of  major  new  airports  in  selected  American 
cities,  an  overview  of  the  steps  and  general  types  of  actions  which  characterize 
the  relocation  process,  and  an  evaluation  of  how  successful  the  relocations 
have  been.  This  is  an  important  task  for  a number  of  reasons. 

First,  the  current  relevance  of  relocation  is  underscored  by  the  fact  that 
a number  of  major  hubs  in  the  United  States  are  contemplating  relocations  (for 
example,  Cleveland  and  Miami).  Further,  because  many  observers  have  related  the 
development  of  the  new  Atlanta  airport  in  the  midsixties  with  the  growth  of  the 
southeast  (and  even  relate  the  new  Dallas-Fort  Worth  air  complex  to  the  general 
economic  well-being  of  Texas),  the  construction  of  major  new  airports  has  also 
emerged  as  a major  regional  development  strategy. 

Second,  an  analysis  of  the  moves  that  have  characterized  selected  major 
airports  serves  to  identify,  and  place- in  a more  proper  perspective,  a number 
of  critical  planning  factors  that  were  not  adequately  considered  when  the 
programs  were  initiated. 

Third,  by  examining  the  events  that  characterize  the  airport  relocations, 
it  is  possible  to  draw  conclusions  concerning  the  general  feasibility  of  the 
establishment  of  major  new  air  facilities  in  the  future. 

Finally,  as  this  overview  clearly  indicates,  several  of  the  assumptions 
which  led  to  the  establishment  of  new  airports  have  not  proven  to  be  entirely 
accurate,  and,  consequently,  benefits  of  relocation  primarily  associated  with 
regional  economic  stimuli  were  less  than  anticipated. 

RESEARCH  STRATEGY 


In  order  to  present  a realistic  appraisal  of  the  relative  success  of 
selected  major  airport  relocations,  two  major  perspectives  have  provided  the 
overall  frame  of  reference  for  this  chapter.  First,  the  analysis  of  airport 
relocations  is  based  upon  generalizations  of  findings  drawn  from  three  case 
studies . 


a.  In  Kansas  City  in  the  early  1970's,  scheduled  air  carrier  service 
was  transferred  from  a central  city  municipal  airport  to  the  new  Kansas  City 
International  Airport  located  approximately  19  miles  north  of  the  city's  center. 
This  case  study  was  chosen  because  it  provides  an  example  of  an  airport  reloca- 
tion which  proceeded  without  major  problems. 

b.  The  development  of  the  new  Dallas-Fort  Worth  International  Airport 
was  chosen  as  a case  study  characterized  by  a number  of  implementation  problems, 
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involving  both  local  political  jurisdictions  as  well  as  the  new  airport  config- 
uration and  equipment. 


c.  The  new  Mirabel  Airport  in  Montreal  was  chosen  as  an  airport 
relocation  that  has  been  characterized  by  numerous  implementation  problems. 

By  examining  these  somewhat  divergent  airport  relocation  processes,  each  with 
its  own  degree  of  success  in  specific  areas,  it  is  possible  to  identify  some  of 
the  major  factors  that  may  facilitate  or  impede  the  relocation  of  other  major 
airports. 

The  second  perspective  deals  with  the  major  types  of  questions  that  are 
asked  in  the  analysis.  It  is  beyond  the  scope  of  this  research  to  carry  out  an 
in-depth  analysis  of  the  plans  for  each  of  the  airports,  the  specific  architec- 
tural and  engineering  work  accomplished,  or  to  present  a detailed  financial  and 
air  operations  evaluation  of  the  move.  However,  by  focusing  the  research  upon 
the  general  characteristics  of  the  relocation,  three  basic  questions  are 
explored . 

a.  First,  in  the  case  of  each  of  the  three  airports  noted  above,  the 
major  reasons  cited  for  prompting  a relocation  are  identified. 

b.  Second,  the  general  characteristics  of  the  relocation  process  are 
examined,  including  the  identification  of  major  problems  that  had  been  antici- 
pated, but  focusing  on  those  that  arose  during  the  relocation  process  and  had 
not  been  adequately  foreseen. 

c.  Finally,  an  examination  of  the  relative  success  of  the  new  facility 
is  presented,  including  an  evaluation  of  the  degree  to  which  the  new  airport 
satisfies  the  objectives  that  led  to  the  move.  An  important  part  of  this  third 
perspective  is  an  examination  of  the  activities  that  characterized  the  old 
airport,  especially  the  roles  of  general  aviation  and  air  freight. 

ORGANISATION  OF  THE  CHAPTER 

In  the  discussion  which  follows,  four  major  topics  are  examined  in  detail: 

a.  Review  of  the  major  causes  for  relocation. 

b.  Problems  and  characteristics  of  the  relocation  process. 

c.  Current  status  and  relative  success  of  the  new  facilities. 

d.  General  conclusions;  i.e.,  are  major  airport  relocations  feasible 

today? 

SECTION  2.  MAJOR  CAUSES  OF  AIRPORT  RELOCATIONS 


Based  upon  an  examination  of  the  factors  that  led  to  the  relocation  of 
airports  in  Montreal,  Dallas-Fort  Worth,  and  Kansas  City,  it  is  possible  to 
identify  a number  of  causal  factors  that  were  common  to  these  communities. 
Furthermore,  many  of  these  same  factors  have  appeared  to  be  critical  in  stim- 
ulating feasibility  studies  and  plans  for  new  airports  in  other  cities  such  as 
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St.  Louis,  Cleveland,  and  Miami,  and  were  observed  in  communities  that  recently 
have  completed  major  airport  expansion  programs  such  as  Tampa  and  Honolulu. 

That  is,  in  each  of  these  cases,  certain  critical  indicators  emerged  as  the 
major  stimuli  for  relocation  or  redevelopment.  These  factors  may  be  related  to 
three  major  groups: 

a . Problems  with  the  quality  and  capacity  of  existing  facilities.  The 
first  group  of  factors  leading  to  airport  relocations  involves  considerations 
of  the  quality  and  capacity  of  existing  airport  facilities.  These  factors 
include: 

(1)  Lack  of  room  for  airside  expansion,  including  a shortage  of 
space  for  runways  (both  increased  length  and  additional  runways) , the  parking 
of  aircraft,  and  required  new  buildings. 

(2)  Lack  of  room  for  landside  expansion,  including  a lack  of  space 
for  expanded  terminal  facilities,  air  traffic  control  facilities,  parking,  air 
freight,  related  office  space,  and  areas  for  industrial  and  service  use. 

(3)  Shortages  of  space  and  limited  expansion  potential  in  con- 
tiguous areas,  especially  related  to  traffic,  parking,  public  transportation, 
and  related  problems.  In  most  cases,  expansion  at  the  old  airport  was  severely 
limited  by  cost  considerations,  as  well  as  the  possibility  of  conflicts  with 
activities  associated  with  the  surrounding  areas. 

(4)  Potential  safety  problems  related  to  runway  length  and  orien- 
tation (especially  in  summer  months),  and  potential  obstacles  to  airport  use 
resulting  from  the  rapid  buildup  of  contiguous  areas. 

(5)  Reductions  in  the  quantity  and  quality  of  air  service  includ- 
ing problems  of  excessive  delays,  reduced  passenger  and  cargo  loadings  due  to 
deficient  runways,  and  general  passenger  dissatisfaction  with  the  overall 
layout  of  facilities. 

(6)  Needs  for  major  renovations  for  old  facilities,  and  require- 
ments for  updated  baggage  handling  and  passenger  routing  systems. 

(7)  Land  use  conflicts,  especially  numerous  lawsuits  related  to 
excessive  noise  impacts  on  surrounding  residential  areas. 

(8)  Conflicts  in  competition  with  general  aviation  activities  and 
certain  types  of  fixed  base  operators.  Strong  recommendations  and  orders  by 
the  Civil  Aeronautics  Board  (CAB)  and  the  Federal  Aviation  Administration 
designed  to  reduce  undesirable  competition  between  airports. 

(9)  Plans  for  major  changes  in  types  of  air  service,  such  as 
planning  for  the  "age  of  the  jumbo  jet"  and  the  attraction  of  international 
routes . 

b.  Regional  growth  considerations.  The  second  major  type  of  factor 
underlying  airport  relocations  may  be  described  as  symbols  of  regional  economic 
prosperity.  In  other  words,  the  new  airports  were  viewed  as  being  symbolic 
necessities  in  that  they  tended  to  present  evidence  of  a region's  economic 
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strengths,  viability,  and  potential  growth.  They  were  seen  as  absolute  neces- 
sities for  major  regional  economic  development  programs.  The  presence  of  a 
regional  airport  was  regarded  as  an  essential  step  in  attracting  a wide  range 
of  headquarters  activities,  manufacturing  activities,  services,  financial 
institutions,  international  travelers,  and  a host  of  other  business  benefits. 

c.  Projections  of  demand.  Perhaps  the  most  important  cause  of  all  is 
the  fact  that  the  planning  activities  associated  with  the  new  airports  in  the 
cities  noted  above  all  had  prepared  sets  of  projections  that  indicated  rapid 
growth  in  the  demand  for  air  travel  in  their  areas.  In  retrospect,  if  these 
projections  had  been  more  conservative,  many  of  the  problem  areas  noted  above 
might  have  been  handled  by  operational  improvements  such  as  peak  spreading,  or 
by  concerted  growth  programs  designed  to  expand  into  contiguous  areas.  How- 
ever, given  acceptance  of  high  growth  forecasts  for  the  three  areas  studied 
that  general 1>  stated  the  experience  of  the  19b0's  would  continue  throughout 
the  forecast  period,  the  development  of  entirely  new  airports  seemed  the  only 
rational  alternative. 

DISCUSSION  OT  1ND I V 1 DUAL  CAUSLS 

As  the  outline  presented  above  suggests,  it  is  possible  to  identify  a 
number  of  causes  for  the  airport  relocation;  however,  whether  or  not  these 
would  have  actually  led  to  the  creation  of  an  entirely  new  facility  --  without 
the  presence  of  high  growth  projections  for  air  service  demand  --  is  an  entirely 
different  question.  In  the  discussion  that  follows,  the  nature  of  these  major 
causal  factors  are  discussed  in  greater  detail. 

Space  for  expansion 

In  the  case  of  all  three  airports  noted  above,  the  need  for  space  for 
expansion  is  mentioned  most  often  and  most  strongly  as  the  reason  for  new 
airport  construction.  There  are  at  least  four  dimensions  to  this  expansion 
question  that  should  be  noted.  First,  in  each  of  the  airports  there  was  a 
significant  need  for  expansion  space  in  regard  to  airside  activities.  For 
example,  the  Kansas  City  Municipal  Airport  consisted  of  a little  over  50  acres. 
The  facility  was  so  tight  in  terms  of  space,  that  major  problems  of  congestion 
were  encountered  in  parking  aircraft,  and  it  was  often  necessary  to  shuttle 
empty  equipment  to  other  fields  for  service  and  storage.  In  a number  of  cases, 
due  to  the  compactness  of  airside  facilities,  aircraft  which  had  just  landed 
had  quite  long  waits  in  order  to  reach  gates,  and  other  problems  related  to 
maneuvering  on  the  airfield  itself  were  encountered.  The  airfield  was  so  small 
that  it  was  not  possible  to  plan  seriously  for  the  construction  of  new  hangars. 

A lack  of  space  for  expansion  in  regard  to  landside  activities  was  also  a 
major  causal  factor.  For  example,  in  the  case  of  Kansas  City,  the  old  Munici- 
pal Airport  had  a maximum  capacity  of  1,000  vehicular  parking  spaces.  There  was 
no  satellite  parking,  and  there  was  no  room  for  the  expansion  of  terminal 
facilities  or  air  freight  facilities.  In  the  case  of  Love  Field  in  Dallas, 
while  that  airport  accounts  for  almost  1,300  acres,  space  was  simply  not  avail- 
able for  any  type  of  increased  air  carrier  operations,  general  aviation  opera- 
tions, or  the  expansion  of  passenger  and  traffic  control  facilities. 
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In  this  context,  each  of  the  airports  demonstrated  major  problems  in  terms 
of  expanding  the  airport  boundary  into  contiguous  areas.  The  Kansas  City 
airport  was  bounded  on  at  least  three  sides  by  the  Missouri  River,  and  on  the 
fourth  by  a highway  system.  More  typical  is  the  situation  found  in  Montreal 
and  Dallas.  In  these  cities  the  areas  surrounding  the  airport  became  highly 
built  up  with  commercial,  industrial,  and  residential  land  uses.  Not  only  was 
the  surrounding  area  characterized  by  a high  incidence  of  vehicular  congestion, 
but  land  prices  were  high;  acreage  for  commercial  and  industrial  use  in  each 
case  exceeded  $50,000  per  acre.  Further,  due  to  a growing  sensitivity  on  the 
part  of  local  residents  and  merchants,  any  type  of  airport  expansion  into  the 
neighboring  areas  was  likely  to  have  been  strongly  opposed.  In  many  cases, 
residents  and  businessmen  in  the  area  indicated  that  any  type  of  airport  expan- 
sion would  adversely  affect  their  businesses  and  the  quality  of  life  --  even 
though  most  of  the  economic  activities  in  the  area  were  clearly  airport  related. 

Airside  and  Lands ide  Situations 

The  question  of  the  relative  importance  of  airside  versus  landside  activi- 
ties in  stimulating  airport  expansion  is  one  where  professionals  often  tend  to 
disagree.  For  example,  some  feel  that  landside  problems  of  saturation  are 
easier  to  deal  with  than  are  airside  problems.  However,  in  this  analysis 
landside  activities  in  the  views  of  citizens,  city  planners,  and  businessmen 
appear  to  have  been  considered  to  be  more  significant  in  limiting  growth.  For 
example,  in  the  case  of  Montreal,  local  airport  planners  indicate  that  even 
with  relatively  high  demand  projections,  airside  related  capacities  at  Dorval 
were  certainly  adequate  through  1985.  However,  landside  operations  were  char- 
acterized by  exceptionally  high  levels  of  congestion,  and  their  peak  saturation 
point  was  considered  passed  in  1975. 

Operational  Safety  Factors 

The  question  of  air  operations  safety  is  another  factor  that  should  be 
noted  in  this  context  because  it  is  closely  related  to  expansion  potential.  For 
example,  the  old  Kansas  City  Municipal  Airport  had  a main  runway  length  of  only 
7,000  feet,  which  presented  some  major  problems  for  aircraft  operations  in 
inclement  weather  and  influenced  capacities  during  summer  months.  Also,  in 
Kansas  City  and  to  a lesser  extent  in  Montreal  and  Dallas,  the  surrounding  area 
was  characterized  by  a number  of  dangerous  obstacles  such  as  radio  and  televi- 
sion towers,  high  rise  apartments,  large  retail  signs,  and  other  urban  features 
that  presented  safety  hazards. 

Qual ity  of  Service 

Another  group  of  considerations  that  led  to  airport  relocations  are  related 
to  the  quantity  and  quality  of  air  service.  In  each  of  the  three  airports,  due 
to  limitations  on  the  scale  of  operations  and  especially  the  number  and  length 
of  runways,  a number  of  flights  were  characterized  by  relatively  long  delays. 

For  example,  in  the  case  of  Love  Field,  there  were  several  hours  each  day  with 
runway  delays  of  20  to  30  minutes.  At  the  same  time,  parking,  traffic,  baggage 
handling,  and  similar  types  of  problems  exacerbated  the  situation  and  led  to 
significant  passenger  dissatisfaction.  Also,  in  the  case  of  Kansas  City's 
7,000-foot  runway,  in  the  hottest  summer  months  the  number  of  passengers  and 
amount  of  air  cargo  had  to  be  reduced  in  order  to  assure  certain  safety  minimums. 
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The  air  carriers  themselves  were  very  sensitive  to  the  extent  of  passenger 
dissatisfaction  at  these  locations,  and  this  could  have  been  one  of  the  major 
factors  in  ensuring  their  support  for  the  new  airports. 

Similarly,  in  all  three  communities,  the  terminals  themselves  were  outmoded 
to  varying  degrees.  These  facilities  were  initially  constructed  in  the  1940's 
and  1950's,  and  despite  significant  improvements  over  time  they  tended  to  be 
too  small,  to  have  outmoded  baggage  handling  equipment,  and  to  use  poor  passen- 
ger routings;  in  some  cases  (such  as  Love  Field-),  a series  of  incremental 
improvements  only  served  to  lengthen  the  walk  from  passenger  lounges  to  the 
aircraft.  In  short,  delays  to  aircraft,  congestion,  and  turmoil  in  passenger 
related  activities,  and  the  general  age  of  the  facilities  all  suggested  that 
major  improvement  programs  would  be  required. 

Hnvironmental  and  Land  Use  Concerns 


A number  of  land  use  questions  contributed  to  the  eventual  decision  to 
relocate.  Hach  of  the  airports  experienced  over  a decade  of  complaints  regard- 
ing the  impact  of  noise  on  contiguous  areas.  By  the  late  19b0's  and  early 
19~0's,  these  complaints  had  become  quite  common  and  had  evolved  from  angry 
phone  calls  to  acrimonious  lawsuits.  Further,  a number  of  citizen  groups  began 
to  emerge  in  the  late  19t>0's  organized  primarily  to  fight  airport  expansion  in 
these  communities  on  environmental,  economic,  and  other  grounds.  Because  of 
these  types  of  conflicts  with  surrounding  areas,  and  including  the  problems  in 
regard  to  expansion  noted  above,  a number  of  airport  planners  in  the  three 
metropolitan  areas  felt  that  it  was  not  feasible  to  expand  locally. 

Role  of  Ceneral  Aviation 

Although  it  was  not  a major  consideration,  a number  of  planners  who  were 
involved  in  the  relocation  decision  were  concerned  about  potential  conflicts 
with  general  aviation  activity.  In  the  case  of  each  airport  examined,  competi- 
tion for  airspace  as  well  as  landside  facilities  had  caused  certain  types  of 
confrontations  between  general  aviation  groups  and  the  scheduled  air  carriers. 
Consequently,  although  it  was  not  a strong  consideration,  the  possibility  of 
improving  general  aviation  conditions  through  relocation  was  one  consideration 
in  the  planning  process. 

Regulatory  Pressures 

In  order  to  obtain  a more  rational  distribution  of  regional  airport  facili- 
ties, direct  intervention  by  the  CAB  and  FAA  in  several  cases  stimulated  the 
relocation  decision.  For  example,  the  withdrawal  of  Federal  funds  for  either 
planning  or  construction  until  Dallas  and  Fort  Worth  ended  their  intense  com- 
petition was  a prime  factor  in  solidifying  plans  for  a major  new  regional 
airport.  To  an  even  greater  extent  in  the  case  of  Montreal,  direct  Federal 
intervention  was  a critical  factor  leading  to  the  decision  that  an  existing 
airport  would  not  be  adequate  despite  any  type  of  renovation  or  expansion 
program. 
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Trends  in  Air  Transportation 


The  airlines,  as  well  as  the  airport  planners,  were  also  influenced  in 
their  relocation  decision  by  perceptions  of  evolving  trend  in  air  transporta- 
tion. For  example,  from  the  mid-1960's  onward,  the  belief  i widely  held  that 
by  the  mid-1970's  the  jumbo  jet  of  the  747  variety  would  be  common;  some  obser- 
vers suggested  that  by  1985  aircraft  significantly  larger  than  a 747  would  be 
commonplace.  In  other  words,  it  was  held  that,  due  to  technological  changes  in 
equipment,  the  old  airports  with  their  limited  runways  and  support  facilities 
would  simply  be  outmoded.  Similarly,  by  the  early  1960's,  a number  of  schemes 
had  reached  the  planning  stages  for  highly  automated  and  computerized  baggage 
and  passenger  transfer  systems,  and  it  was  felt  that  most  existing  terminals 
could  not  accommodate  this  new  technology.  This  shift  to  reliance  upon  very 
large  aircraft  in  each  of  these  three  cases  was  also  accompanied  by  the  assump- 
tion that  international  travel  would  increase  greatly,  requiring  facilities 
that  were  not  available.  In  short,  the  decision  to  relocate  was  also  stimu- 
lated by  a number  of  assumptions  concerning  shifts  in  airline  equipment  and 
certain  types  of  operations  which  would  have  made  existing  facilities  obsolete. 

Airports  as  Economic  Multipliers 

Tlie  new  airports  in  Montreal,  Dallas-Fort  Worth,  and  Kansas  City  all  were 
built  with  the  idea  that  they  would  present  a major  stimulus  for  economic 
growth.  In  the  case  of  Dallas-Fort  Worth,  the  new  airport  was  seen  as  a gate- 
way that  would  attract  a large  number  of  new  jobs  and  new  businesses  to  the 
area,  some  of  which  would  be  related  to  the  airport,  but  many  of  which  would  be 
attracted  by  the  symbol  of  wealth,  power,  and  forward  thinking  that  wouiu 
reflect  very  favorably  upon  the  area.  More  specifically,  businessmen  in  the 
Dallas-Fort  Worth  area  felt  that  the  airport  would  make  the  "metroplex"  region 
a major  banking  and  financial  center,  a major  center  of  international  trade, 
and  even  lead  to  the  development  of  a massive  research  and  development  complex. 
Roth  psychological  and  economic  multipliers  were  used  as  justification  for  the 
magnitude  of  the  Dallas-Fort  Worth  facility,  and  local  mass  media  suggested 
that  "the  impact  of  the  new  Dallas-Fort  Worth  airport  on  the  landlocked  metro- 
plex can  be  calculated  only  in  billions  of  dollars."1  It  was  also  stated  that 
"the  effects  of  the  Dallas-Fort  Worth  airport  will  unwittingly  touch  every  man, 
woman,  and  child  in  the  metroplex  --  the  total  direct  and  indirect  impact  of 
the  airport  in  1975  is  estimated  to  be  $637  million  spread  into  virtually  every 
industry  sector," 

In  the  case  of  Kansas  City,  similar  sentiments  were  expressed  for  building 
an  entirely  new  facility,  and  a confidential  report  prepared  for  the  City 
Council  stated  that  "Kansas  City  must  place  highest  priority  on  obtaining  the 
rapid  and  orderly  development  of  KCI  to  ensure  the  future  role  of  the  city 
against  possible  stagnation  and  deterioration  as  a place  to  live  and  work.”2 
On  a visit  to  Kansas  City,  the  president  of  Braniff  Airlines  stated  "There  is 
no  doubt  that  Kansas  City  will  become  a new  international  gateway  to  the  world's 
major  cities." 


1 Jay  D.  Starling,  et  al . , Technology  and  Politics:  The  Regional  Airport 

experience  (Dallas:  Southern  Methodist  University,  1976),  chapter  2. 

2 Ibid. , chapter  3. 
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In  short,  because  of  factors  related  to  regional  development,  and  a strong 
desire  to  develop  symbols  of  metropolitan  wealth  and  power,  key  decisionmakers 
in  these  communities  were  almost  forced  to  think  in  terms  of  major  airport 
relocation  as  opposed  to  expansion  or  improved  air  traffic  control  procedures 
that  would  have  significantly  extended  the  utility  of  existing  facilities. 

Problem  of  Demand  Projections 


Each  of  the  airports  had  carried  out  quite  comprehensive  projections  of 
demand  for  air  traffic,  including  both  passengers  and  freight.  For  the  most 
part,  these  projection  programs  were  based  upon  trends  that  were  prevalent  in 
the  late  1950's  and  throughout  the  decade  of  the  1960's,  a period  of  rapid 
growth  in  the  demand  for  air  traffic  services.  In  the  case  of  these  three 
airports,  most  existing  studies  indicated  that  demand  was  growing  so  rapidly 
that  conditions  would  likely  become  intolerable  by  the  mid-1970's.  As  will  be 
discussed  in  greater  detail  in  the  final  section  of  this  chapter,  experiences 
clearly  indicated  that  these  projections  have  proven  to  be  high. 

SECTION  3.  CHARACTERISTICS  OF  THE  RELOCATION  PROCESS 

During  the  actual  relocation  process,  at  each  of  the  three  airports  a 
number  of  unanticipated  problems  arose  which  varied  widely  in  terms  of  their 
overall  significance  for  the  success  of  the  airport  relocation.  In  each  commu- 
nity, initial  airport  planning  had  begun  in  the  1950's.  Ground  was  acquired 
and  construction  started  in  the  1960’s,  and  operations  were  initiated  in  the 
early  1970's. 

In  each  of  the  three  airports  studied,  a number  of  common  problems  arose 
during  the  planning  and  implementation  process  associated  with  the  airport 
relocation.  In  the  following  discussion,  these  problem  areas  are  grouped 
according  to  the  severity  and  frequency  of  occurrence. 

Areas  with  Few  Problems 


Several  areas  related  to  the  airport  relocations  presented  no  significant 
problems,  and  generally  had  been  fully  anticipated.  These  included: 

a.  The  basic  architectural  and  engineering  studies  carried  out  in 
relation  to  the  terminal,  runways,  appropriate  hangar  and  related  structures, 
and  the  overall  airport  configuration. 

b.  Initial  land  acquisition. 

c.  The  attraction  of  hotels,  motels,  rental  car  agencies,  and  other 
ancillary  services. 

d.  The  floating  of  revenue  bonds  and  obtaining  financing. 

e.  Most  types  of  air  operations  equipment. 

f.  Utilities,  such  as  water,  sewer,  and  energy  resources  (for  these 
three  activities,  no  major  environmental  problems  were  encountered). 

g.  Overall  community  support. 
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Areas  with  Unanticipated  Problems 


In  some  areas,  problems  related  to  relocation  did  arise,  and  they  did  have 
some  type  of  negative  impact  on  the  conduct  of  construction  as  well  as  on  the 
actual  relocation  process.  These  types  of  problems  included: 

a.  The  design  and  completion  of  access  roads,  especially  freeway 
interchanges . 

b.  Obtaining  additional  land  for  expansion  (at  reasonable  cost). 

c.  The  development  of  anti-airport  sentiment  by  some  citizens. 

d.  Considerable  public  confusion  over  terminal  layout,  signs,  services, 
and  other  passenger  features. 

e.  Public  confusion  concerning  transportation  within  the  airport  area, 
especially  involving  shuttle  service  between  airlines. 

f.  The  attraction  of  industrial  and  service  activities  to  develop 

revenue. 

g.  Adequate  training  and  preparation  of  airline  personnel  for  the 
actual  transfer  of  activities. 

h.  Some  problems  encountered  in  the  area  of  fixed  base  operations 
designed  to  serve  general  aviation  interests. 

i.  The  reluctance  of  all  scheduled  carriers  and  especially  air  taxi 
services  to  transfer  operations. 

Areas  with  Severe  Problems 


In  some  cases,  very  severe  problems  were  encountered  that  caused  adverse 
impacts  on  operations  and  costs.  These  included  the  following: 

a.  The  provision  of  dependable  and  economic  ground  transportation 
services  --  especially  important  in  the  case  of  remote  facilities. 

b.  Serious  labor  problems  related  to  escalating  costs,  strikes,  and 
conflicts  over  jurisdiction. 

c.  Implementation  of  sophisticated  passenger,  baggage,  and  freight 
handling  systems. 

AREAS  WITH  PEW  PROBLEMS 


In  most  respects,  the  actual  relocation  processes  that  characterized  the 
Dallas-Fort  Worth,  Kansas  City,  and  Montreal  airports  have  been  relatively 
smooth.  That  is,  from  that  time  when  a firm  decision  to  relocate  was  made 
until  scheduled  air  service  was  actually  transferred,  relatively  few  major 
barriers  to  operations  and  relocation  were  encountered. 
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In  the  area  of  architectural,  engineering,  and  other  airport  consulting 
services , the  planning  process  proceeded  without  significant  problems.  For  the 
most  part,  designs  utilized  at  the  new  airports  borrowed  heavily  from  techniques 
that  were  relatively  well-proven  in  other  new  U.S.  facilities.  The  only  extra- 
ordinary planning  expenses  stemmed  from  situations  where  the  air  carriers 
raised  their  estimates  of  the  utilization  of  jumbo  jets;  this  caused  some  minor 
redesign  expenditures.  Although  a number  of  people  have  been  critical  of  the 
exceptionally  large  scale  of  the  Dallas-Fort  Worth  and  Mirabel  efforts,  these 
tended  to  reflect  the  high  growth  rates  in  the  demand  forecasts  rather  than  any 
architectural  and  engineering  shortcomings. 

In  regard  to  land  acquisition,  few  major  hurdles  were  encountered.  In  the 
case  of  Montreal,  the  problem  was  solved  by  government  expropriation  of  17,000 
acres  directly  related  to  air  operations,  as  well  as  an  additional  71,000  acres 
to  be  controlled  by  a special  municipality.  In  most  cases,  initial  land  acqui- 
sition began  when  prices  were  quite  low  (for  example,  $350  per  acre  in  the  case 
of  Kansas  City),  and  prices  did  escalate  as  the  program  progressed.  Still, 
the  most  rapid  increases  in  land  prices  were  not  encountered  until  the  develop- 
ment was  fairly  far  along  and  did  not  present  major  hurdles.  Similarly,  no 
problems  were  encountered  in  attracting  a number  of  hotels,  motels,  rental  car 
activities,  and  other  appropriate  ancillary  services  to  the  Dallas-Fort  Worth 
and  Kansas  City  International  airports;  however,  because  of  its  isolation,  this 
movement  is  slower  in  Montreal.  In  regard  to  revenue  bonds,  few  problems  were 
encountered  in  floating  the  entire  issues.  This  reflected  the  fact  that  the 
communities  involved  aggressively  supported  the  overall  development  program 
through  official  actions,  through  public  relations  programs,  and  even  to  the 
point  of  underwriting  and  guaranteeing  certain  expenditures.  Perhaps  more 
important  is  the  fact  that  loan  guarantees  made  by  the  individual  air  carriers 
made  these  bonds  exceptionally  safe  investments,  so  no  problems  were  encountered 
in  their  sale. 

In  the  area  of  air  operations,  the  relocations  also  encountered  few  prob- 
lems. Only  a few  practice  take  offs  and  landings  were  required  to  familiarize 
pilots  with  the  new  facilities,  and  most  airlines  prepared  detailed  guidelines 
and  training  programs  to  facilitate  the  actual  shift  of  equipment  and  personnel. 
With  the  exception  of  the  very  complex  baggage  and  people-mover  systems  at 
Dallas-Fort  Worth,  the  worst  impacts  of  the  relocation  were  only  several  days 
of  confusion  on  the  parts  of  both  passengers  and  airline  employees. 

In  the  cases  of  Dallas-Fort  Worth  and  Kansas  City  (and  to  a much  lesser 
extent  in  Montreal),  community  support  was  especially  strong  for  the  airport 
throughout  most  of  the  relocation  process.  Citizens  had  been  well  briefed  on 
the  nature  of  the  operations,  and  the  many  economic  benefits  which  were  attri- 
buted to  the  new  facilities  had  been  quite  prominent  in  the  local  press  for 
many  years.  Consequently,  no  major  problems  concerning  local  support  occurred 
during  this  phase.  In  fact,  when  the  sophisticated  baggage  and  passenger 
handling  capabilities  of  Dallas-Fort  Worth  were  proven  somewhat  ineffective, 
the  community  disappointment  that  characterized  many  local  residents  is  often 
assumed  to  be  a reflection  of  just  how  much  the  facility  had  been  oversold  and 
how  high  the  local  residents'  expectations  had  become. 
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AREAS  WITH  UNANTICIPATED  PROBLEMS 


During  tEie  actual  relocations,  a number  of  problems  arose  that  resulted  in 
unanticipated  expenditures  of  time  and,  in  many  cases,  funds. 

These  new  regional  airports  were  designed  around  traffic  patterns  that 
necessitated  a number  of  new  limited  access  highways  and  interchanges.  In  each 
of  these  three  cases,  airport  planners  proceeded  to  lay  out  proposed  special 
access  highways  with  little  detailed  coordinated  planning  involving  official 
transportation  agencies.  That  is,  required  roads  were  laid  out  in  feasibility 
plans,  but  these  sometimes  differed  from  actual  transportation  routes  that  had 
been  planned  and  funded.  In  the  case  of  existing  limited  access  highways  (and 
those  authorized  and  funded) , the  new  airport  plans  involved  the  construction 
of  new  interchanges,  but  in  some  cases  these  were  not  adequately  coordinated 
with  transportation  agencies.  While  a satisfactory  set  of  interchanges  and 
access  roads  was  produced  at  each  airport,  these  patterns  were  often  realized 
only  after  a number  of  meetings  with  transportation  officials,  many  of  which 
were  less  than  pleasant. 

As  the  airport  development  evolved,  in  Kansas  City  and  to  a lesser  extent 
in  Dallas-Fort  Worth,  it  became  clear  that  additional  land  for  expansion  would 
be  required.  Contiguous  landowners  had  become  aware  of  the  potential  value  of 
their  parcels,  and  prices  rose  precipi tousl^ . For  example,  even  though  it  is  a 
rural  area,  land  that  was  selling  for  $350  an  acre  when  KCI  was  laid  out  ini- 
tially in  19b5,  was  selling  for  almost  $5,000  an  acre  by  1971.  These  costs, 
and  the  reluctance  on  the  part  of  some  landowaiers  to  sell  also  presented  some 
temporary  barriers  to  development.  Furthermore,  as  construction  progressed 
around  each  of  the  airports  a certain  degree  of  anti -airport  sentiment  developed 
among  citizen  groups.  By  the  early  1970's,  this  anti -airport  feeling  was  mani- 
fested most  strongly  in  complaints  concerning  noise  pollution,  air  pollution, 
loss  of  agricultural  land,  and  other  related  complaints  (factors  that  relocation 
was  to  ameliorate). 

A number  of  problems  were  encountered  around  the  time  of  the  new  facilities' 
formal  openings.  For  example,  considerable  public  confusion  over  terminal  lay- 
outs, signs,  services,  public  transportation,  and  other  passenger  features  was 
observed.  This  reflected  the  availability  of  the  services,  the  placement  of 
signs,  and  the  generally  new  layout  of  the  facilities.  Especially  significant 
was  public  confusion  concerning  transportation  within  the  airport  area,  pri- 
marily as  it  involved  shuttle  service  between  airlines  and  terminals.  It  is 
important  to  point  out  that  the  greatest  percentage  of  derogatory  comments 
about  Dallas-Fort  Worth,  and  complaints  by  passengers,  involved  the  people- 
mover  and  baggage  handling  system  (Airtrans) , and  these  comments  are  still 
being  made.  However,  in  all  three  airports,  planners  recognized  that  the 
vociferous  nature  of  these  complaints  is  a direct  reflection  of  the  degree  to 
which  the  innovative  advances  at  these  facilities  may  have  been  oversold  before 
they  were  adequately  proven  and  tested. 

In  the  case  of  Dallas-Fort  Worth,  and  to  a lesser  extent  at  the  other  air- 
ports, adequate  training  and  preparation  of  airline  personnel  for  the  actual 
transfer  of  activities  presented  problems.  While  manuals  and  guidelines  had 
been  prepared  in  order  to  facilitate  the  transfer,  it  is  clear  that  many 
employees  did  not  receive  adequate  briefings.  The  unfamiliarity  of  employees 
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with  new  facilities  and  equipment,  coupled  with  regular  breakdowns  of  baggage 
handling  and  people-moving  equipment,  led  to  considerable  confusion  surrounding 
the  airport  opening. 

Finally,  and  potentially  most  serious,  was  the  reluctance  of  certain 
scheduled  air  carriers  and  especially  air  taxi  services  to  transfer  operations. 
With  the  possible  exception  of  Kansas  City  International,  each  of  the  airports 
encountered  situations  where  a major  carrier  did  not  want  to  transfer  all  of 
its  operations  at  one  particular  time.  This  led  to  considerable  confusion  on 
the  part  of  some  carriers.  Similarly,  a number  of  problems  were  encountered  in 
the  area  of  fixed  base  operations  designed  to  serve  general  aviation  interests, 
and  several  weeks  were  required  to  sort  out  the  availability  of  services  required 
to  serve  this  aviation  component. 

In  essence,  most  of  these  shortrun  problems  presented  relatively  minor 
inconveniences  for  the  airport  operator  and  have  been  overcome.  However,  if 
these  new  airports  were  to  be  built  today,  problems  of  new  roads,  land  for 
expansion,  and  anti-airport  sentiment  probably  would  be  much  more  serious. 

ARFAS  WHFRH  SEVFRF  PROBLEMS  WFRF  FNC0UNTFR1 D 

In  terms  of  the  actual  relocation  process,  relatively  few  severe  problems 
were  encountered.  For  the  most  part,  these  fall  into  three  main  groups. 

First,  the  provision  of  dependable  and  reasonably  priced  ground  transporta- 
tion services  has  been  a problem  at  Kansas  City  International  and  Mirabel.  At 
both  of  these  airports,  a number  of  schemes  involving  special  contracts  with 
taxi  firms,  airport  limousine  services,  buses  operated  by  public  and  quasi- 
public boards,  and  other  methods  for  moving  passengers  to  the  airports  have 
been  adopted,  with  limited  success.  The  distances  and  costs  involved  have 
presented  major  barriers  to  the  satisfactory  use  of  the  new  airport.  In  these 
cases,  a direct  tendency  has  been  observed  for  private  vehicles  to  be  utilized, 
presenting  major  cash  flow  problems  for  the  public  transportation  operators. 

On  the  other  hand,  business  and  recreation  travelers  who  do  not  have  privately 
owned  vehicles  available  complain  about  the  adequacy  of  the  public  transporta- 
tion service  and  related  costs.  In  Dallas-Fort  Worth,  just  the  opposite  situa- 
tion has  been  encountered.  Here,  Surtrans,  the  public  transportation  activity, 
has  proven  exceptionally  popular  from  Dallas  to  the  airport,  less  so  from  Fort 
Worth,  but  has  been  generally  accepted  to  the  point  that  privately  owned  vehi- 
cles have  not  been  utilized  extensively  for  airport  access.  This  has  meant 
that  revenues  from  parking  lots  have  failed  to  reach  projected  magnitudes.  In 
fact,  the  demand  for  parking  spaces  at  Dallas-Fort  Worth  is  so  low  that  a 
multistory  parking  garage  has  not  been  formally  opened. 

Second,  serious  labor  disputes  were  encountered  at  each  airport.  While 
these  varied  in  intensity,  competition  between  various  labor  organizations 
caused  a number  of  other  disruptions. 

Third,  it  is  clear  that  at  least  in  the  case  of  Dallas-Fort  Worth  some  types 
of  equipment  which  were  built  into  the  new  airport  complex  had  not  been  well 
tested  and  proven.  For  example,  the  Airtrans  people-mover  and  baggage  handling 
apparatus  and  certain  other  types  of  equipment  were  not  adequately  perfected 
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for  Da  1 las-Fort  Worth.  This  has  resulted  in  a high  degree  of  passenger  dissat- 
isfaction with  the  Dal las-Fort  Worth  Airport.  Since  the  Airtrans  system  at 
Dal  las -Fort  Worth  is  carrying  only  a small  portion  of  the  passenger,  baggage, 
and  other  items  that  it  was  designed  to  serve,  alternative  means  of  transporta- 
tion and  transport  must  be  utilized.  Further,  the  system  has  proven  undepen- 
dable, and  a number  of  attendants  are  assigned  to  operate  individual  vehicles 
(or  at  least  to  assist  passengers  when  the  system  breaks  down),  greatly  increas- 
ing the  cost  of  operation. 

SECTION  4.  EVALUATION  OF  THE  RELOCATIONS 

In  most  respects,  the  airport  relocations  described  above  have  been  success- 
ful. Overall,  many  of  the  problems  that  developed  were  worked  out  within  sev- 
eral months  following  the  actual  transfer  of  scheduled  air  service.  However, 
certain  issues  still  are  presenting  problems  for  the  airports: 

a.  Passenger  service  is  generally  higher  than  before;  however,  the 
costs  to  the  air  carriers  have  also  risen  above  anticipated  levels. 

b.  Major  ground  transportation  problems  still  exist  in  moving  passen- 
gers between  terminals  and  between  metropolitan  areas  and  airports. 

c.  Increasing  pressure  is  felt  from  contiguous  land  uses  in  such  forms 
as  exceptionally  high  prices  for  expansion  space  and  complaints  over  noise. 

d.  Revenues  from  airport  operations  are  below  projections. 

Beneficial  aspects  of  the  moves  include: 

a.  The  relocation  of  scheduled  air  service  has  resulted  in  a rapid  ex- 
pansion of  general  aviation  activities  in  the  old  airports. 

b.  The  effective  utilization  of  abandoned  central  city  terminals  (in 
retailing,  recreation,  and  business  and  personal  services)  are  producing  impor- 
tant sources  of  funds  for  the  municipalities  involved. 

c.  Space  for  larger  facilities  if  needed. 

d.  Fewer  persons  exposed  to  airport  environmental  impacts. 

With  few  exceptions,  the  airlines,  as  well  as  officials  of  the  airports, 
feel  that  the  new  facilities  represent  a significant  improvement  over  the  old 
airports . While  both  Dallas  and  Kansas  City  experienced  a leveling  off  of 
passenger  demand  immediately  after  the  relocation,  total  enplanements  (although 
less  than  had  been  forecasted)  soon  surpassed  previous  levels,  and  growth  in 
total  air  passenger  service  has  continued  at  the  facilities.  Detailed  evalua- 
tion of  the  slight  reduction  in  demand  indicated  that  there  were  certain  groups 
of  travelers  in  each  metropolitan  area  that  reacted  unfavorably  to  the  addi- 
tional drive  to  the  new  airport.  In  most  cas  these  were  passengers  travel- 
ing relatively  short  distances  who  determine  at  it  was  worth  their  time  (and 
money)  to  simply  drive  to  destinations  up  to  ILJ  miles  away,  as  opposed  to 
driving  some  additional  distance  to  an  airport  and  then  boarding  an  aircraft. 
Consequently,  the  overall  impact  on  passenger  service  has  been  substantial. 
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In  terms  of  costs,  the  relocation  has  presented  a number  of  problems  for 
the  airlines  themselves.  In  the  case  of  Dallas-Fort  Worth,  landing  fees  are 
more  than  three  times  what  they  were  before  relocation,  and  they  are  between  25 
to  55  percent  higher  than  they  were  projected  to  be  at  the  new  facility.  Due  to 
the  cost  overruns  that  were  encountered  at  the  airports,  other  types  of  opera- 
tional costs  have  been  passed  on  to  the  airlines  and  have  presented  some  major 
problems.  This  is  especially  important  for  this  analysis  because  this  is  one 
of  the  major  reasons  why  it  will  be  difficult  to  get  airlines  to  underwrite 
major  new  airports  in  the  future.  Similarly,  this  is  one  of  the  reasons  that 
major  air  carriers  will  be  reluctant  to  underwrite  and  guarantee  various  t^ies 
of  bond  issues. 

Major  ground  transportation  problems  still  exist  in  moving  passengers 
between  terminals,  and  between  metropolitan  areas  and  the  airports.  As  sug- 
gested above,  the  airports  have  not  worked  out  entirely  adequate  systems  for 
moving  passengers  between  cities  and  the  air  terminals,  and  programs  involving 
contracts  of  taxicabs,  limousine  services,  and  scheduled  bus  services  have 
generally  lost  money.  The  only  exception  has  been  Dallas-Fort  Worth,  where  so 
many  people  have  been  using  Surtrans  that  parking  revenues  have  been  signifi- 
cantly reduced.  While  passengers  generally  like  the  general  layout  of  new 
terminals,  it  is  clear  that  the  necessity  for  them  to  use  shuttle  cars  or  buses 
between  tei'minals  has  presented  a problem.  The  projections  of  the  airlines  in 
this  regard  have  been  inaccurate.  For  example,  it  was  anticipated  that  rela- 
tively few  transfers  would  occur  in  Dallas-Fort  Worth  and  in  Kansas  City; 
however,  in  both  of  these  airports  the  transfer  rate  has  great ly  exceeded 
expectations,  causing  problems  in  moving  passengers  and  baggage  between  termi- 
nals and  between  airlines.  This  problem  may  be  one  of  success,  reflecting  the 
attractiveness  of  the  airports  and  their  scheduled  services  for  connecting 
f 1 i ghts . 


In  terms  of  land  use,  the  relocations  have  not  proven  as  acceptable  as  anti- 
cipated. In  the  case  of  Montreal,  the  development  of  an  extensive  buffer  has 
tended  to  eliminate  many  problems  related  to  complaints,  pressure  of  contiguous 
land  uses,  and  other  factors,  although  this  isolation  has  been  achieved  with  a 
number  of  tradeoffs  in  the  area  of  surface  transportation  and  passenger  content- 
ment. At  both  Dallas-Fort  Worth  and  Kansas  City,  increasing  pressure  is  being 
felt  from  contiguous  activities  in  forms  such  as  exceptionally  high  prices  for 
surrounding  land,  increasing  complaints  concerning  noise,  and  other  factors. 

In  other  words,  the  growth  of  commercial,  industrial,  and  to  a lesser  extent 
residential  activity  around  the  airport,  which  was  so  desirable  in  initial 
planning,  has  led  quite  early  to  a resumption  of  complaints. 


One  of  the  most  serious  problems  encountered  at  the  new  airports  studied  is 
the  fact  that  revenues  have  not  reached  anticipated  magnitudes.  In  its  first 
full  year  of  operation,  Dallas-Fort  Worth  incurred  an  operating  deficit  of 
approximately  $5  million.  Between  1972  and  1976,  Kansas  City  International  had 
accumulated  an  operating  deficit  of  well  over  $1  million.  These  revenue  short- 
falls indicate  that  demand  for  air  service  has  not  matched  projected  payback 
levels,  and  that  a number  of  revenue  generating  mechanisms  associated  with  the 
airport  (such  as  parking,  rents  from  ancillary  activities,  and  others)  have 
failed  to  provide  an  operating  surplus. 
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One  of  the  most  significant  side  benefits  of  the  airport  relocations  has 
been  the  impact  on  general  aviation.  In  the  case  of  Love  Field  in  Dallas,  the 
growth  in  general  aviation  activities  and  the  expansion  of  fixed  base  opera- 
tions have  been  dramatic.  For  example,  in  1974  Dallas  ranked  48th  among  all 
cities  in  terms  of  general  aviation  activities;  in  1976  it  had  risen  to  8th 
place.  The  old  Kansas  City  Municipal  Airport  has  also  experienced  major  growth 
in  general  aviation  and  fixed  base  operations;  take  offs  and  landings  are 
almost  100  percent  greater  than  was  the  case  when  scheduled  air  service  was 
there.  The  increase  in  general  aviation  activities  has  also  proven  to  be  a 
valuable  source  of  revenue  for  these  cities. 

At  Love  Field,  the  old  terminal  and  field  has  been  converted  to  a variety 
of  other  uses  as  well,  including  a major  recreation  center,  office  space, 
theaters,  as  well  as  a number  of  airport  related  activities.  In  Kansas  City, 
the  old  terminal  has  been  converted  to  a major  wholesale  trade  mart  for  apparel 
manufacturers,  with  three  major  convention  halls  for  various  types  of  programs 
and  numerous  restaurants,  and  has  experienced  significant  growth  in  airport 
related  activities  such  as  repair  parts  for  aircraft,  distribution  activities, 
repair  services  for  avionics,  and  the  development  of  several  air  taxi  firms. 
Thus,  a positive  cash  flow  is  generated  by  these  facilities;  both  Dallas  and 
Kansas  City  have  developed  moneymaking  activities  at  their  old  terminals. 

In  this  context,  it  is  important  to  point  out  that  one  of  the  major  sources 
of  contention  between  the  cities  of  Dallas  and  Fort  Worth  involved  the  use  of 
Love  Field  for  intrastate  transportation.  In  1976,  Southwest  Airlines  handled 
almost  700,000  passengers  from  Love  Field  and  contributed  significant  revenues 
to  the  City  of  Dallas  (not  to  the  Dallas-Fort  Worth  Airport)  for  the  use  of 
this  field.  When  this  income  is  added  to  other  sources  of  revenues  being 
generated  at  Love  Field,  it  is  clear  that  this  is  emerging  as  a major  source  of 
income  for  the  City  of  Dallas. 

SECTION  5.  REVENUES  FROM  DISPOSAL  OF  EXISTING  AIRPORTS 

If  entirely  new  airports  are  constructed  in  response  to  identified  airport 
capacity  requirements,  there  is  potential  for  conversion  of  the  existing  air- 
port to  other  uses.  Generally  speaking,  a replaced  airport  represents  a source 
of  prime  industrial  land.  Significant  revenues  can  be  realized  from  the  sale 
or  lease  of  the  existing  airport  facilities  which  would  be  replaced.  A number 
of  factors  must  be  considered  in  determining  the  possible  value  of  airports 
which  are  replaced.  Obviously,  each  airport  is  unique  and  must  be  evaluated  by 
itself.  The  factors  which  must  be  considered  include: 

a.  The  airport's  size  and  location. 

b.  The  nature  of  surrounding  land  use. 

c.  The  site’s  accessibility  to  important  transportation  facilities 
including  railroads  and  waterways. 

d.  The  facilities  present  onsite  including  infrastructure,  utilities, 
buildings,  and  other  structures. 

e.  The  demand  for  and  value  of  industrial  land  in  the  urban  area. 
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Each  site  considered  for  reuse  should  be  evaluated  in  a number  of  ways. 
Property  assessors  dealing  in  industrial  properties  should  be  consulted  to 
estimate  the  reuse  or  salvage  value  of  the  existing  facilities.  Local  real 
estate  firms  should  be  consulted  to  make  use  of  their  detailed  local  knowledge. 
Finally,  case  studies  of  other  airports  which  have  been  replaced  and  reused 
should  be  performed.  This  applies  to  a number  of  major  airports.  For  example, 
Willow  Run  was  replaced  by  Detroit  Metropolitan  Airport  and  has  been  converted 
to  a number  of  industrial  uses. 

Due  to  the  wide  variations  in  location,  size,  and  facilities  of  existing 
airports,  it  is  impossible  to  arrive  at  a typical  disposal  revenue,  such  as  the 
typical  cost  established  for  construction  of  a hypothetical  new  airport.  How- 
ever, the  total  cost  of  relocation  would  also  involve  the  construction  of  a 
new  primary  airport  for  the  hub,  and  the  capital  cost  of  this  facility  can  be 
estimated  to  be  in  the  range  of  $600  million,  exclusive  of  land  acquisition. 

New  land  acquisition  on  the  urban  fringe  is  likely  to  be  more  than  compensated 
for  by  disposal  of  existing  facilities,  although  the  area  of  new  sites  would  be 
on  the  order  of  two  to  three  times  larger  than  existing  sites.  In  summary,  it 
is  relatively  safe  to  assume  that  relocation  would  always  cost  money,  and  in 
many  cases  the  total  cost  would  be  on  the  order  of  a half  billion  dollars. 

SECTION  6.  FUTURE  AIRPORT  RELOCATIONS 

Based  upon  the  discussion  of  the  factors  noted  above  and  a review  of  the 
changes  that  have  taken  place  at  the  individual  airports,  it  is  appropriate  to 
raise  the  question  as  to  whether  or  not  it  is  generally  feasible  today  to 
relocate  a major  air  facility.  Based  upon  the  interviews  conducted  with  air- 
port managers  and  air  carrier  executives,  the  review  of  case  studies,  and 
discussions  with  government  officials,  the  answer  is  that  relocations  would  be 
difficult.  This  conclusion  is  based  upon  the  following: 

a.  Land  --  it  would  be  exceptional ly  difficult  to  pull  together  one 
parcel  of  several  thousand  acres  at  a reasonable  price. 

b.  Ground-based  transportation  --  at  this  time,  no  workable  and  eco- 
nomic solution  exists,  and  it  would  be  extremely  difficult  to  have  a function- 
ing air  facility  that  is  more  than  15  or  20  miles  from  a metropolitan  area  and 
still  provide  dependable  public  transportation. 

c.  Funding  --  in  the  past,  most  bonds  have  been  supported  by  guaran- 
tees by  individual  air  carriers  or  municipal  agencies;  this  is  less  likely  to 
be  the  case  in  the  future. 

d.  Improvements  in  air  traffic  control  and  peak  scheduling  in  many 
cases  may  remove  the  need  for  a new  airport. 

POTENT  I A ! . RELOCATIONS  OF  AIRPORTS  IN  THE  21  HUBS 

As  described  in  detail  in  the  other  chapters,  10  of  the  21  hubs  examined  in 
this  research  demonstrate  a capacity  deficit  in  scenario  1.  Based  upon  consid- 
erations such  as  anticipated  impacts  of  noise,  air  quality,  water  quality, 
access,  and  site  selection  procedures  that  have  been  completed,  it  is  possible 
to  rate  the  10  airports  according  to  the  degree  to  which  total  relocations  of 
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scheduled  air  services  are  feasible  (refer  to  table  6-2).  As  noted  in  table  7-1, 
relocations  appear  feasible  in  terms  of  four  airports  (Atlanta,  Chicago,  Denver, 
and  Seattle).  However,  relocations  are  doubtful  in  Minneapolis,  Philadelphia, 
St.  Louis,  and  San  Francisco  and  are  clearly  not  feasible  in  Boston  and  New 
York . 


TABLE  7-1.  FEASIBILITY  OF  MAJOR  AIRPORT  RELOCATIONS  IN  SELECTED  CITIES 


Atlanta 
Boston 
Chicago 
Denver 
Minneapo 1 is 
New  York 
Philadelphia 
St.  Louis 
San  Francisco 
Seattle 


Feasible 


Doubtful  Not  Feasible 


X 

X 

X 


X 

X 

X 

X 


X 


X 


SECTION  7.  CONCLUSIONS 


The  analysis  of  airport  relocations  presented  above  provides  a number  of 
conclusions  to  guide  future  decisions  of  this  type.  Among  the  most  important 
of  these  are: 


a.  Overall,  the  level  of  expertise  available  in  the  architectural  and 
engineering  side  of  airport  design  is  quite  well  developed.  Two  basic  struc- 
tures have  received  considerable  attention:  a terminal  between  runways  (such 
as  Kansas'City  International)  and  the  single  landside  facility  with  transport 
to  loading  areas  (Montreal  and  Dulles).  Airport  planners  have  been  able  to 
build  upon  proven  techniques  so  that,  in  the  future,  this  aspect  of  airport 
relocation  should  present  no  major  problem. 

b.  In  the  area  of  site  selection,  it  is  clear  that  no  totally  accept- 
able methodology  is  available  at  present.  Airport  site  selection  involves 
accepting  a very  high  number  of  tradeoffs  that  leave  no  one  satisfied.  The 
site  selection  process  involves  airline  executives,  airport  managers,  depart- 
ments of  transportation,  environmental  groups,  local  political  officials,  union 
officials,  and  others  and  will  arrive  at  a site  that  appears  to  alienate  the 
fewest  number  of  people.  However,  it  is  clear  that  this  type  of  thinking  tends 
to  result  in  new  airport  locations  far  removed  from  the  major  passenger  sources, 
and  tnese  eventually  leave  the  airlines,  management,  and  especially  the  passen- 
gers totally  dissatisfied.  Further,  the  effort  to  achieve  consensus  through 
remoteness  is  leading  to  increased  problems  (and  costs)  in  arriving  at  satis- 
factory solutions  to  providing  passenger  transportation  to  the  airport  from 
surrounding  metropolitan  areas. 

c.  New  regional  airports  in  themselves  may  not  significantly  stimulate 
regional  economic  development.  An  examination  of  the  new  facilities  at  Kansas 
City,  Dallas-Fort  Worth,  and  other  cities  suggests  that  the  overall  growth 
potential  of  a region  dictates  the  economic  expansion  of  a particular  area.  In 
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the  airports  studied,  it  was  not  possible  to  demonstrate  that  the  new  airport 
facilities  themselves  have  attracted  any  new  industry,  and  in  some  cases  (such 
as  the  motels  surrounding  Kansas  City)  the  lack  of  growth  potential  is  providing 
considerable  local  alarm.  Ft  is  appropriate  to  poin*  out  that  Atlanta,  which 
has  been  used  as  a case  study  of  the  situation  where  a new  airport  (completed 
in  the  midsixties)  led  to  significant  growth,  has  been  exceptionally  hard  hit 
in  the  recession  of  the  early  1970's;  most  regional  planners  attribute  its 
growth  over  the  last  decade  to  excellent  highway  and  rail  transportation. 


d.  In  too  many  cases,  the  new  airports  purchased  and  attempted  to  imple- 
ment various  types  of  people  and  cargo  handling  equipment  that  was  not  at  the 
point  of  feasible  use.  For  example,  in  regard  to  the  Airtrans  system  at  Dallas- 
Fort  Worth,  only  two  of  the  system's  six  functions  are  working,  and  the  airport 
has  incurred  enormous  cost  overruns  and  expenses  related  to  this  program.  It 
is  now  clear  that  while  the  general  technology  for  Airtrans  was  well  developed, 
the  act  ial  hardware  and  the  implementation  of  this  system  had  not  been  suffi- 
ciently aroven.  However,  it  is  also  important  to  recognize  that  Airtrans  was 
conceiveu  to  some  extent  in  symbolic  terms,  where  the  sophistication  of  the 
system  plaved  as  important  a role  in  proclaiming  the  modernity  of  Dallas-Fort 
Worth  as  it  did  in  ictually  handling  passengers  and  baggage.  In  other  words, 
airport  plainers  in  Dallas-Fort  Worth  were  interested  in  having  one  of  the 
world's  nos  sophisticated  and  complex  baggage  and  people-mover  systems.  One 
airport  planner  stated  that  when  sophisticated  technology  begins  to  serve  a 
symbolic  ro  e,  it  often  results  in  physical  and  technical  excess  and  increases 
the  possibility  that  both  designers  and  users  will  expect  much  more  from  the 
■ > stem  than  it  can  provide. 

e.  The  airport  planners  involved  in  these  facilities  have  misread 
trends  in  air  transportation:  in  their  conception  of  their  airports  as  gate- 
way cities,  the  planners  for  these  facilities  had  counted  on  greatly  increased 
numbers  of  international  flights,  which  have  not  been  forthcoming.  In  the 
cases  of  Dallas-Fort  Worth  and  Kansas  City,  connections  to  the  Orient  and  to 
Fa  rope  have  not  materialized;  they  have  instead  had  to  depend  upon  only  minor 
connections  to  Mexico,  liven  in  regard  to  Montreal,  there  is  some  evidence  that 
Mirabel  has  not  evolved  as  the  focal  point  for  international  traffic  in  eastern 
Canada.  Further,  plans  for  accepting  the  Concorde  at  Dallas-Fort  Worth  and 
plans  in  Kansas  City  for  dealing  with  aircraft  substantially  larger  than  74~'s 
have  not  materialized.  In  short,  the  airports  misread  trends  in  these  areas  as 
well  as  other  critical  factors  such  as  trends  in  transfer  patterns  of  passengers. 


f.  In  terms  of  financial  consequences,  the  history  of  the  new  airports 
is  not  good.  \t  Dallas-Fort  Worth,  large  amounts  of  money  have  been  expended 
in  trying  to  get  the  Airtrans  and  baggage  handling  systems  operational  (addi- 
tional costs  have  been  incurred  in  busing,  trucks,  and  manpower  to  compensate), 
and  parking  related  revenues  have  declined  significantly.  As  a result,  landing 
fees  have  increased  very  rapidly  at  that  airport,  increasing  from  $0.65  per 
1,000  pounds  in  the  early  1970's  to  $0.90  per  1,000  pounds  in  1975:  fees  gen- 
erally h .her  than  incurred  in  other  airports.  Similarly,  unit  costs  at  Kansas 
City,  Montreal,  and  other  new  airports  have  been  higher  than  expected,  reflect- 
ing the  fact  that  anticipated  demand  has  not  materialized.  This  is  unfortunate 
from  a number  of  perspectives,  not  the  least  of  which  is  the  fact  that  costs 
are  often  passed  on  to  the  air  carriers  themselves,  making  them  more  reluctant 
in  the  future  to  expend  funds  directly  for  airport  improvements  or  to  guarantee 
revenue  bonds. 
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g.  The  impacts  on  general  aviation  have  generally  been  very  good.  For 
example,  as  noted  above,  the  general  aviation  activity  at  Love  Field  caused 
that  airport  to  go  from  48th  place  in  the  United  States  to  8th  place  in  terms 
of  general  aviation  activity  since  scheduled  service  was  trail  {'erred.  General 
aviation  activity  in  Kansas  City  is  substantially  higher  than  it  was  before  the 
airport  transfer. 

h.  The  movement  toward  airport  consolidation  has  a number  of  favorable 
and  unfavorable  aspects.  From  the  point  of  view  of  the  airlines,  the  wholesale 
and  immediate  transfer  of  all  scheduled  activity  appears  to  be  the  most  effec- 
tive method  of  shifting  service.  In  those  cases  when  all  scheduled  services 
have  not  been  transferred,  as  in  the  case  of  Southwest  Airlines  at  Love  Field 
and  in  the  case  of  Mirabel  and  Dorval  in  Montreal,  there  is  considerable  pas- 
senger confusion  and  a splitting  of  costs  that  increases  total  costs.  Further, 
in  the  case  of  Dallas-Fort  Worth,  the  landing  fees  accruing  to  Dallas  as  a 
result  of  the  use  of  Love  Field  are  emerging  as  a major  source  of  conflict 
between  Dallas  and  Fort  Worth.  The  movement  toward  consolidation  has  increased 
the  number  of  flight  options  but  reduced  the  number  of  airport  options,  which 
has  significantly  increased  access  problems. 
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CHAPTER  8.  POSSI BI.F.  ROLFS  FOR  FEDERAL  ACTION 


The  number  and  scope  of  airport  planning  elements  and  the  intensity  of  com- 
munity impacts  resulting  from  airport  operations  have  increased  substantially 
over  the  past  decade.  New  planning  issues  (e.g.,  citizen  participation),  plan- 
ning procedures  (e.g.,  environmental  impact  statements),  and  airport  operating 
procedures  (e.g. , noise  abatement  measures)  have  come  of  age  in  airport  expan- 
sion programs  and  new  airport  location  studies.  These  new  airport  planning 
issues  arc  now  being  incorporated  with  traditional  airport  planning  issues,  such 
as  the  physical  infrastructure  and  the  political  balance  of  costs  and  benefits 
between  users  and  nonusers  of  airports.  The  lack  of  available  land  for  new  air- 
ports in  some  regions  of  the  nation  has  also  emerged  as  a prominent  airport  plan- 
ning consideration.  The  number  and  intensity  of  noise,  accessibility,  and  other 
adverse  community  and  environmental  impacts  from  operations  at  air  carrier  air- 
ports have  also  increased  over  the  last  decade  as  a result  of  both  the  physical 
expansion  of  airports  and  the  simultaneous  urban  development  of  open  space  lands 
in  the  vicinity  of  the  airports. 

Although  new  airport  planning  programs  have  been  restructured  to  accommodate 
the  myriad  of  planning  factors  noted  above,  the  airport  planning  process  has  not 
kept  pace  with  the  complexity  of  emerging  planning  issues.  As  noted  in  chapters 
t>  and  7,  this  lag  in  maintaining  the  effectiveness  of  the  airport  planning  process 
in  major  metropolitan  areas  of  the  United  States  over  the  last  few  years  has  sig- 
nificantly impaired  the  ability  of  communities  to  provide  timely  additional  ca- 
pacity at  new  or  existing  airports.  Only  one  new  major  airport  (Dallas-Fort  Worth) 
has  been  constructed  since  the  lDoO's.  Several  existing  major  hub  airports  are 
approaching  maximum  capacity  with  no  feasible  options  for  expansion.  In  particular, 
expansion  options  are  becoming  increasingly  limited  because  of  lack  of  available 
land,  environmental  constraints,  and  soaring  land  and  construction  costs.  These 
conditions  have  led  some  airport  planners  to  agree  with  critics  who  have  sug- 
gested that  there  may  never  be  another  major  new  air  carrier  airport  built  in  the 
United  States. 

In  this  chapter,  a number  of  possible  areas  for  Federal  action  to  alleviate 
some  common  airport  planning  problems  arc  explored.  These  are  approached  by: 

a.  Characterization  of  common  airport  planning  problems  of  national 
significance  which  might  effectively  be  resolved  by  Federal  action. 

b.  Description  of  present  governmental  roles  and  relationships  in  the 
airport  planning  process. 

c.  Identification  of  areas  where  Federal  roles  in  the  airport  planning 
process  may  be  appropriate. 

The  objective  of  this  component  of  the  study  was  only  to  identify  possible 
Federal  actions.  The  scope  and  time  frame  of  the  study  did  not  permit  evaluation 
of : 

a.  The  host  of  legal  and  institutional  issues  related  to  the  exercise 
of  Federal  authority  in  airport  planning. 

b.  The  procedures  that  would  be  required  for  effective  implementation 
of  any  of  the  possible  Federal  actions. 
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c.  Other  ramifications  that  may  directly  impact  the  overall  effective- 
ness of  the  various  actions. 

Therefore,  the  federal  actions  outlined  in  this  chapter  require  a more  compre- 
hensive examination  before  actual  implementation  is  contemplated. 

SUCTION  1.  COMMON  AIRPORT  PLANNING  PROBLEMS 

Several  common  issues  of  national  significance  that  result  from  airport 
operations  and  current  airport  planning  processes  were  identified  in  previous 
chapters.  These  issues,  which  are  briefly  characterized  in  the  following 

paragraphs , include : 

a.  Lack  of  integrated  a irside/ landside  versus  access/egress  planning. 

I).  Mult  i jurisdictional  conflicts  and  coordination. 

c.  Community  relations  and  increased  citizen  participation  in  the 
airport  planning  process. 

d.  Land  availability  for  expansion  or  new  airport  development. 

A IRS  IDE/ LANDS IDE  VERSUS  ACCESS/ EGRESS  PLANNING 

At  several  of  the  24  major  hub  airports  studied,  different  local  agencies 
have  responsibility  for  the  airside/landside  facilities  and  the  access/cgress 
svstem.  The  airport  facility  is  owned  and  operated  by  an  airport  commission 
while  the  responsibility  for  access/egress  systems  is  under  the  jurisdiction  of 
a city  or  county  department  of  streets  and  public  works.  Similarly,  the  author- 
ity for  mass  transit  system  planning  often  falls  under  the  jurisdiction  of  a 
regional  planning  or  transportation  authority.  As  a result  of  piecemeal  plan- 
ning by  various  agencies,  development  plans  usually  do  not  address  the  airport 
cm  iron  as  a system.  Consequently,  the  capacity  of  airside  and  terminal  facil- 
ities may  not  he  fully  used  until  the  ground  access  system  is  upgraded,  which 
often  takes  several  years. 

MU  Li  I J UR  I SI)  I CT IONA  L CONFLICTS  AND  COORDINATION 


Multijurisdictional  conflict  and  coordination  problems  are  frequently  en- 
countered if  the  expansion  of  an  existing  airport  or  construction  of  a new 
airport  entails  land  acquisition  in  more  than  one  municipality.  Multijuris- 
diction; il  conflicts  also  arise  when  spillover  effects  from  airport  operations 
occur.  No  mechanisms  currently  exist  to  effectively  incorporate  regional 
planning  and  implementation  agencies  into  airport  master  planning  programs. 
Rivalry  between  political  units,  lack  of  a regional  authority  responsible  for 
areawide  airport  planning  and  implementation,  and  the  power  of  local  govern- 
mental units  to  halt  a proposed  airport  development  which  may  be  in  the  best 
interest  ^f  the  region  are  other  common  major  multijurisdictional  issues  that 
must  be  addressed  in  airport  planning  programs. 

COMMUNITY  RELATIONS  AND  CITIZEN  PARTICIPATION 

When  a major  airport  construction  program  is  contemplated,  community  rela- 
tions efforts  frequently  concentrate  on  responding  to  adverse  publicity. 
Mechanisms  for  effectively  incorporating  citizen  participation  into  the  airport 
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planning  process  before  formal  public  hearings  have  also  been  lacking.  Public 
opinion  is  influenced  by  the  clarity  with  which  information  is  brought  to  its 
attention.  The  identification  of  citizen  groups,  the  design  and  organization  of 
projects  to  effectively  incorporate  community  values,  and  mechanisms  for  relat- 
ing social  values  of  citizen  groups  to  a proposed  airport  project  are  important 
elements  which  must  be  incorporated  into  the  airport  planning  process. 

LAND  FOR  EXPANSION  OR  NEW  AIRPORT  DEVELOPMENT 


As  a major  regional  transportation  facility,  a major  air  carrier  airport 
induces  development  in  open  spaces  in  the  vicinity  of  the  airport  but  not  owned 
by  the  airport.  To  provide  adequate  levels  of  service  for  projected  passengers 
and  to  minimize  adverse  impacts  on  surrounding  communities  resulting  from  tech- 
nological innovations,  generally  airports  must  also  expand  outward  into  sur- 
rounding communities.  Most  hub  airports  are  now  generally  faced  with  no  room 
for  expansion  and/or  conflicting  land  use  patterns  which  exist  at  the  airport/ 
community  interface  even  though  open  space  lands,  buffer  areas,  and  land  for  all 
anticipated  future  airport  expansion  plans  were  set  aside  more  than  15  years  ago. 
Zoning  ordinances  and  other  forms  of  land  use  controls  generally  have  not  been 
effective  in  retaining  contiguous  land  areas  for  future  airport  expansion  pro- 
grams, nor  in  protecting  the  enormous  public  investment  in  airport  facilities 
from  the  development  of  surrounding  incompatible  land  use  patterns.  Also, 
metropolitan  growth  in  the  form  of  suburbanization  has  been  so  intensive  in 
some  hub  regions  (particularly  in  the  northeastern  United  States)  that  no 
environmentally  acceptable  and  topographically  usable  land  areas  of  sufficient 
size  remain  in  relative  proximity  (less  than  50  miles  from  the  CBD)  for  possible 
development  as  new  hub  airport  sites. 

SECTION  2.  GOVERNMENTAI  ROLES  IN  THE  AIRPORT  PLANNING  PROCESS 

Planning  for  major  air  carrier  airports  in  the  United  States  primarily  occurs 
at  four  levels  of  government.  The  four  levels  of  planning,  which  are  briefly 
described  below,  .ire: 

a.  National  Airport  Systems  Plans  undertaken  at  the  Federal  level  by 
the  Federal  Aviation  Administration. 

b.  State  Airport  Systems  Plans  usually  undertaken  by  an  aeronautics 
commission  with  t he  state  department  of  transportation. 

c.  Regional  (substate)  and  Metropolitan  Airport  Systems  Plans  for  each 
hub  undertaken  by  a regional  transportation  planning  agency. 

d.  Master  Plans  for  each  airport  undertaken  by  the  local  governmental 
agency  that  owns  and  operates  the  airport. 

Additionally,  airline  planning  and  local  governmental  land  use  and  surface  trans- 
portation planning  are  also  important  components  in  the  airport  planning  process. 

The  National  Airport  Systems  Plan  (NASP)  is  a 10-year  planning  program  whose 
basic  objective  is  to  provide  adequate  capacity  at  public  airports.  This  plan- 
ning program  seeks  to  provide  long-range  guidance  for  the  integration  of  local 
and  regional  air  transportation  subsystems  into  a rational  and  efficient  national 
air  transportation  system. 
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State  airport  systems  plans  include  all  aviation  facilities  required  to  meet 
the  immediate  and  future  air  transportation  needs  of  a particular  state.  State 
airport  systems  plans  also  show  the  timing  and  estimated  cost  of  airport  expan- 
sion and  development.  Although  most  state  airport  systems  plans  are  primarily 
oriented  to  general  aviation  facilities,  they  normally  include  expansion  pro- 
grams at  existing  air  carrier  airports  and  recommendations  for  the  general 
location  of  new  airports. 

Regional  and  metropolitan  area  airport  system  plans  encompass  both  commercial 
and  general  aviation  facilities  required  to  meet  existing  and  projected  air  trans- 
portation demands  for  a given  Standard  Metropolitan  Statistical  Area  or  a state 
planning  region  or  district.  Regional  and  metropolitan  area  airport  system  plans 
contain  specific  recommendations  as  to  the  extent,  type,  general  location,  esti- 
mated cost,  and  timing  of  all  anticipated  airport  developments  within  a designa- 
ted planning  period. 

Master  plans  are  periodically  written  for  airport  owners/operators  to  reflect 
the  current  development  and  operations  of  an  existing  airport  and  to  present 
planned  modernization  and  expansion  of  existing  airports  and/or  site  selection 
and  planning  for  new  airports. 

Throughout  the  planning  process,  a host  of  issues  must  he  considered,  in- 
cluding air  safety  and  airspace  regulations  promulgated  by  the  FAA,  IT'A  water 
and  air  standards,  and  the  impact  of  aircraft  noise.  Federal  agencies  that  in 
some  way  regulate  or  affect  airports  and  their  operations  include  the  Departments 
of  Commerce,  Defense,  Housing  and  Urban  Development,  and  Justice,  the  environ- 
mental Protection  Agency,  and  agencies  in  the  Department  of  Transportation.  In 
addition  to  airport  proprietors,  airlines,  and  regulatory  agencies,  the  airport 
planning  process  must  also  take  into  account  other  interest  groups  made  up  of 
various  combinations  of  the  numerous  subgroups  of  users  and  nonusers.  Although 
most  of  the  funding  for  airport  planning  studies  is  provided  via  Federal/local 
sharing  grants  administered  through  the  planning  grant  program  (PGP),  no 
mechanism  exists  to  ensure  an  integrated  planning  process  that  comprehensively 
incorporates  desires  of  all  interest  groups;  uses  the  same  time  frame,  assump- 
tions, and  data  inputs;  or  provides  for  a continuous  updating  of  tiie  contents 
of  resulting  plans. 

SECTION  3.  SUGGESTED  FEDERAL  ROLES  IN  Till!  AIRPORT  PLANNING  PROCESS 

The  Federal  role  is  defined  as  those  policies,  programs,  and  practices  that 
Federal  agencies  should  pursue  to  facilitate  the  air  carrier  airport  planning 
process  in  the  national  interest.  The  following  suggestions  as  to  the  appro- 
priate Federal  roles  in  the  airport  planning  process  .ire  based  upon  opinions 
and  ideas  solicited  from  individual  airport  managers,  consultants,  and  planners 
as  well  as  local  and  regional  transportation  and  planning  agency  personnel. 

They  are  also  based  upon  the  common  problems  identified  above. 

Since  the  airport  planning  process  is  ever  changing  in  terms  of  regulatory 
procedures  and  the  implications  of  technological  advancements , specific  Federal 
roles  could  be  modified  accordingly.  Improvements  to  Federal  agency  roles 
are  identified,  in  the  following  discussion,  to  further  promote  coordination 
among  the  four  airport  systems  planning  programs  and  among  all  local  planning 
agencies  and  programs  affecting  the  airport  environ  (airside,  landside,  access/ 
egress,  and  surrounding  land  use),  to  alleviate  national  implications  of  local 
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control  policies  and  procedures,  and  to  promote  assessments  of  the  benefits  and 
costs  of  using  military  airfields  for  civilian  use. 

Integration  of  Airport  Systems  Plans 

The  present  four-level  airport  systems  planning  (national,  state,  regional  or 
metropolitan,  and  master  plan)  are  sometimes  inconsistent,  especially  when  state 
and  local  boundaries  are  transcended.  Air  traffic  originates  from  the  entire  hub 
service  area,  not  only  from  within  the  confines  of  the  jurisdiction  which  may  own 
and  operate  the  major  airport.  A particular  need  for  airport  system  planning  on 
a multistate  level  exists  in  the  Northeastern  United  States  where  large  tracts  of 
open  spaces  are  not  generally  available  for  new  airport  locations.  The  most 
logical  place  to  ensure  consistency  among  the  four  airport  systems  planning  pro- 
grams is  at  the  national  level.  Once  planning  overlaps  or  omissions  are  identi- 
fied, efforts  could  be  made  at  an  early  stage  to  rectify  emerging  problems. 

Airport  Planning  Period 

Another  aspect  of  the  present  airport  planning  process  that  could  be  addressed 
is  the  planning  period.  Currently,  the  planning  period  is  from  5 to  10  years  for 
capital  improvement  and  airline  passenger  planning  projections.  More  generally, 
longer-range  airport  expansion  programs  are  sometimes  identified  in  airport  master 
plans.  This  planning  period  is  seemingly  appropriate  given  the  status  of  techno- 
logical innovation,  population  changes,  and  economic  conditions  upon  which  the 
need  for  new  airport  facilities  is  based. 

However,  the  airport  planners  interviewed  estimated  the  time  frame  after  the 
initial  decision  is  made  to  construct  a new  airport  to  be  at  least  15  years  (with- 
out substantial  court  action)  to  complete  the  site  selection  process,  environ- 
mental reviews,  land  acquisition,  airport  design  and  master  planning,  and  con- 
struction. Therefore  airport  planning  programs  must  allow  early  identification 
of  the  need  for  a new  airport  facility  so  that  the  facility  can  be  constructed 
and  become  operational  when  required. 

As  one  means  of  ensuring  continuity  among  the  airport  systems  planning  studies, 
the  FAA  could  annually  establish  and  distribute  a set  of  comprehensive  planning 
guidelines  and  20-year  traffic  projections  based  on  a common  set  of  demographic, 
economic,  and  technological  assumptions. 

Integration  of  Airport  Environ  Planning 

The  integration  of  airside,  landside,  access/egress,  and  land  use  planning 
within  the  general  airport  environ  is  a two-sided  problem  that  includes:  first, 
the  outward  airport  expansion  to  accommodate  anticipated  air  travel,  and  second, 
the  control  of  incompatible  land  use  adjacent  to  the  airport.  As  characterized 
earlier  in  this  chapter,  several  different  local  agencies  have  authority  over 
land  use  and  ground  transportation  facilities  near  airports.  Land  use  and  ground 
transportation  systems  planning  programs  must  incorporate  long-range  airport 
requirements. 

Presently,  most  A-95  agencies  in  the  hub  regions  studied  merely  review  and 
comment  upon  federally  assisted  airport  programs.  Increased  coordination  among 
agencies  at  all  levels  (which  can  total  as  many  as  50  agencies)  is  required 
during  the  entire  planning  process,  not  just  during  the  planning  review  stage. 
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Existing  federally  coordinated  planning  programs  for  metropolitan  areas  could 
be  improved  or  modified  as  appropriate  to  elicit  the  direct  cooperation  and 
involvement  of  all  levels  of  government  in  airport  planning  programs. 


Techn 1 ca  1 Planning  Assistance 

By  virtue  of  its  overview  position,  and  because  of  its  responsibility  to  l 

carry  out  the  Federal  airport  grant-in-aid  and  surplus  property  programs,  the  I 

FAA  is  in  a position  to  observe  what  is  occurring  nationwide,  study  current  ! 

airport  issues,  and  to  systematically  promulgate  pertinent  information.  The  , 

obvious  benefits  of  this  are  more  uniform  approaches  to  airport  planning 
throughout  the  country  and  a greater  amount  of  knowledge  available  to  airport 
planners.  Examples  of  what  has  been  done  in  the  past  include  guidance  on  per- 
forming airport  master  and  system  planning,  airport  dimensional  design  standards, 
and  guidance  on  such  specific  issues  as  airport  terminal  design  and  environmental  j 

assessment  of  airport  development.  Further  research  could  be  performed  dealing  1 

with  current  questions  such  as  potential  airport  capacity  increases  available 
through  implementation  of  noncapital  innovations  such  as  hourly  quotas  or  peak 

hour  pricing,  and  the  development  of  a long  term  planning  process  to  establish  ! 

future  major  new  airports.  I 

Mitigation  of  Nat  lonally  Significant  Impacts 

Anticipated  st.it.  and  local  airport  planning  and  operational  decisions  that 
have  national  impacts  must  be  iddressed  at  the  earliest  possible  stage.  The 
national  implications  of  the  various  noise  abatement  control  strategies  being 
imposed  and  planned  i the  most  significant  issue  of  this  type  to  require  timely 
and  decisive  Federal  act  ion  today.  The  Department  of  Transportation  could  en- 
courage the  use  of  one  common  noise  rating  system.  The  desirability  of  action 
along  these  lines  was  mentioned  hy  many  airport  operators. 

Citizen  Participation  and  Public  Awareness 

The  FAA  could  expand  its  present  efforts  to  provide  guidance  for  citizen  in- 
volvement in  the  airport  planning  process.  A program  could  be  designed  to  educate 
the  general  public  on  airport  impacts  (both  positive  and  adverse)  so  as  to  reveal 
the  significance  of  an  airport  to  community  welfare.  While  conflicts  between 
interest  groups  may  be  irreconcilable,  areas  of  disagreement  might  be  decreased. 

Public  educational  programs  might  subsequently  lessen  community  opposition  to 
proposed  and  future  airport  expansion  programs  by  permitting  the  programs  to 
stand  on  their  own  merits.  Since  airports  require  large  public  investments 
which  pay  off  over  a long  period  of  time,  and  costs  arc  generally  more  conspicuous 
than  benefits,  political  and  community  leaders  should  he  involved  at  the  outset 
of  the  airport  planning  program  and  throughout  the  planning  process. 

Use  of  Military  Bases  as  Air  Carrier  Airports 

An  option  to  new  site  development  frequently  cited  by  airport  planners  was 
the  use  of  an  existing  military  airfield  and  installation  facilities  for  air 
carrier  operations,  especially  in  metropolitan  areas  in  which  undeveloped  land 
for  a new  airport  is  not  available.  Often  military  airfields  are  relatively 
close  to  metropolitan  areas,  have  established  airport  operation  impact  zones, 
and  have  established  ground  access  routes.  Both  the  joint  civilian/military 
use  and  total  acquisition  of  installations  being  closed  have  been  suggested. 
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Therefore,  airport  system  planning  programs  should  include  detailed  assessments 
of  the  benefits  and  costs  of  the  potential  utilization  of  military  airfields 
for  civilian  use. 

The  airport  planning  process  is  a dynamic  process,  and  airport  planning  and 
operating  agencies  must  accordingly  be  flexible.  The  planning  process  for  major 
air  carrier  airports  could  include  changes  in  existing  Federal  roles  to  address 
identified  common  airport  planning  problems  and  emerging  issues  of  national  sig- 
nificance in  order  to  ensure  adequate  air  transportation  facilities  in  metro- 
politan areas  of  the  United  States.  Several  possible  Federal  actions  were 
discussed  in  this  chapter;  however,  these  possible  actions  require  further 
evaluation  to  determine  the  feasibility  of  their  implementation. 


APPENDIX . 


AIRPORT  ACTIVITY  AND  DELAYS 


This  section  gives  the  airport  activity  scenarios  and  consequent  average 
delays  for  each  of  the  24  study  airports.  For  each  airport,  low,  middle,  and 
high  activity  scenarios  are  given.  Each  scenario  gives  aircraft  operations 
and  passenger  enplanements  for  the  years  1985,  1990,  1995,  and  2000.  The 
average  annual  growth  rates  for  air  carrier  and  air  taxi  operations  and 
enplanements  associated  with  these  three  scenarios  are  given  in  table  A-l. 


TABLE  A-l.  ANNUAL  GROWTH  RATES  OF  AIR  CARRIER  AND 
AIR  TAXI  OPERATIONS  AND  ENPLANEMENTS 


Airport 

(Percent) 

activity 

scenario 

Operat ions 

Enplanements 

High 

2.7 

5.3 

Middle 

2.2 

4.1 

Low 

1.2 

3.1 

A-l 


TABLE  A- 2 . AIRPORT  ACTIVITY  AND  DELAYS  AT  ATLANTA 
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TABLE  A-3 . AIRPORT  ACTIVITY  AND  DELAYS  AT  BOSTON 
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Airport  Activity  Scenario 
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TABLE  A-S.  AIRPORT  ACTIVITY  AND  DELAYS  AT  CLEVELAND 
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TABLE  A-7.  AIRPORT  ACTIVITY  AND  DELAYS  AT  DETROIT 
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TABLE  A-9 . AIRPORT  ACTIVITY  AND  DELAYS  AT  HOUSTON 
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TABLE  A- 13.  AIRPORT  ACTIVITY  AND  DELAYS  AT  MIAMI  (FLL) 
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TAB LB  A- 15.  AIRPORT  ACTIVITY  AND  DELAYS  AT  NEW  ORLEANS 
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AIRPORT  ACTIVITY  AND  DELAYS  AT  NEW  YORK  (JFK) 
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TABLE  A- 20.  AIRPORT  ACTIVITY  AND  DELAYS  AT  PITTSBURGH 
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TAB Ui  A -22.  AIRPORT  ACTIVITY  AND  DELAYS  AT  SAN  DIEGO 
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TABLE  A- 23.  AIRPORT  ACTIVITY  AND  DELAYS  AT  SAN  FRANCISCO 
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Airport  Activity  Scenario 
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TABU!  A- 25.  AIRPORT  ACTIVITY  AND  DELAYS  AT  TAMPA 
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